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DEALING WITH THE MANUFACTURE, USES AND POTENTIALITLES OF PLASTIC MATERIALS 








PLASTICS ARE COLOURFUL 


Visually attractive in themselves, plastics open up new realms 
for the imaginative use of colour. The Plastics Division of 
Imperial Chemical Industries, makers of the widest range of 
plastics, will be glad to suggest a suitable product and 
technique for your particular purpose. P.276 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 5&.W.1 


AS FICKLE FASHION shifts 
her emphasis from one set 
of colours to another, BX 
P.V.C. Belting (which you 
see above) can always 
pander to her slightest 
whim. For the colour 
range of BX P.V.C. is as 
wide as it is beautiful. 





You may have to wait some time yet for any extension: 
in present supplies, but meanwhile, why not investigate 
possible uses of BX P.V.C. to future products? The 
BX Technical Development Service will fully co- 
operate for the asking. 


prs IN’ PURSICS 6 
LEADERS “* 


HEAD SALES OFFICE 
BX PLASTICS LTD., HIGHAM STATION AVENUE, LONDON, E.4 
"Phone LARkswood 4491 
AREA SALES OFFICES : King Street Buildings, | Ridgefield, Manchester 2. Telephone: Manchester Blackfriars 0258. 
42 Wellington Street, Sheffield. Telephone: Sheffield 25517. Empire House, 159 Gt. Charles Screet, Birmingham 3. 
Telephone: Central 2365. WORKS : LONDON, MANNINGTREE, DUNDEE. 


TAYLOR 1304 
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...for the flexible fuel pipe 
on the Lagonda 
Diesel Pile Driver 


QVER 176,500 ft. Ibs. 
in 150 smashing 
blows per minute are 
delivered through the anvil 
of the Lagonda Diesel Pile 
Driver!... and Hycar synthe- 
tic rubber was used for the 
flexible oil-fuel link between 
tank and injection pump 
mounted directly on the anvil, 
because only Hycar combines 
the lasting flexibility with 
the super oil resistance 
which this strenuous appli- 
cation demands. Wherever Nac Illustration of type 
outstanding performance is essential engineers ig Maggs omes 
specify Hycar. Fullinformationis available on request. by courtesy of the 
. eee: 


Messrs. J 
McLaren Ltd. The 


flexible fuel pipe 
Hycar combines Hy € q r ohh tect: Ge 
super oil resistance ings was designed 


lin 
my manufactured 


with long flex-life. 
| i Rubber — itera tre 














Sales Office: Abbey House, 


British Geon Limited = 2%:,5"°°h@ NY 
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Z “SIR ISAAC NEWTON, Born 1642, Died 1727. Buried 

-_~ in Westminster Abbey. Discovered the laws. of gravity, 
among other great achievements, and his name will 
always be honoured in the world of Physics. A Pioneer 
in thought and practice. 


We too, can claim to be pioneers—in Plastic Moulding— 
and place at your disposal a vast amount of knowledge 
gained in the hard school of experiment and experience. 


Bring your moulding problems to us. All enquiries 
treated as strictly confidential. 


ROBERT M‘ARD£€CO. LTD. 
CROWN WORKS - DENTON > MANCHESTER 


[Tone ers IN MOULDED PLASTICS 
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‘STERUNG MOULDING MATERIALS CO. LTD. 


THERMO-SETTING MOULDING POWDERS 
UREA FORMALDEHYDE 


PHENOL rormMaLDEHYDE 


Wide range of colours and matching shades 


THERMO-PLASTIC MOULDING POWDERS 


CELLULOSE ACETATE 
ETHYL CELERRESE 
POLYETH Raa 
ACETO - BUTYRATE 








7 ei 


ENQUIRIES 10: 


STERLING MOULDING MATERIALS co. a 


it, OXFORD cIRCUS AVE., LONDON, Wei oe 
Phone: GERrard 2931-2-3-4 re sie roe *Grams: Seepla, Wende, London 
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: Modern Secondhand _ 
MACHINERY 
for the Plastics Industry 


ELECTRIC MOTORS 
DIESEL ENGINES 
PUMPS 


COMPRESSORS 


also FANS, BLOWERS 


BOILERS, TANKS 


CHEMICAL PLANT 
AND ALL 


WORKS EQUIPMENT 


% Send your enquiries to the largest Stockholders: _ 


GEORGE COHEN 


ail SONS & COMPANY LIMITED 


WOOD LANE: LONDON * W.12 ° Phone: Shepherds Bush 2070 - Grams: Omniplant,Chisk,Londén 
STANNINGLEY, near LEEDS - Phone: Pudsey 2241 * Grams: Coborn. Leeds 
Also at Birmingham, Newcastle-on-Tyne, Sheffield, Manchester, Glasgow, S , Southampton, 
eee Belfast, Bath, Etc. Established 1834 
477/P.136 
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AN INTERESTING FEATURE 
ABOUT CRYSTALATE— 


is the great variety of components in Plastics. which they 


mould for widely different Industries as is illustrated by :— 


RADIO CABINETS &} RADIO KNOBS [> 
BATTERY TERMINALS COSMETIC LIDS 
SWITCHGEAR HANDLES yh DOMINOES <3 
VACUUM FLASK CUPS {IRON HANDLES 
LIPSTICK CASES () INSULATION BUSHES 


BRUSH HANDLES Gg TERMINAL BLOCKS ey 
VACUUM CLEANER PARTS 
w) 


ELECTRICAL FITTING PARTS S 
TELEPHONE PARTS (@) etc. etc. 


All the above and a multitude of other parts are produced. by the 
compression transfer and injection moulding processes in thermosetting 


and thermoplastic materials and Crystalate special materials. 


sd A 
Crystalate Lid., Golden Greén, Tonbridge, Kent. Phone : Hadlow 233/4/5 (20 lines\ 


’ % 
Established 48 years : 
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Shadow 


slows the 
working 


eye ! 


Light up the shadows—and see output respond ! 

Osram Lamps will give you the good, clear light needed 
to assist bigger output. Their dependable brilliance 
keeps up morale and increases accuracy — without 


extravagant current consumption. 


Meet your output objective with... , 


Osram Lamps 
a &&.C. prooucr 


- 
~ Wau tases. FLUORESCENT H.P. 
FILAMENT _ MERCURY 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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PLASTICS 





What in plastics is it! 


Down there, in the water. . . . some- 
thing he’s never seen before! Is it a 
shadow, or is it really a submarine that 
will presently take off and fly? Who 
knows? Who knows exactly what is 
going to be possible with plastics ? Their 
development during the war years was 
astonishing. For many important pur- 
poses they were quickly established as 
indispensable materials. But still the 
full extent of their usefulness remains 


to be explored. In the research and 
technical departments of BRP con- 
tinuous investigation into the possi- 
bilities of new materials is leading to 
new manufactures and, who knows, new 
industries. That is why production 
engineers in every sphere. who must 
keep in touch with ‘the 
latest developments in’ 

plastics should keep in 

constant touch with... 


British Resin Products Limited 


Sales office: 


Abbey House, Baker Street, London, N.W.1. 


Tel.: Welbeck 2332/6. Works: Tonbridge - Feltham - Radcliffe - Barry (under construction) 





Manufacturers of CELLOBOND Adhesives, CELLOMOLD Cellulose Acetate Moulding Powders, . 
CHLOROVENE P.V.C. Materials, EPOK Resins, ROCKITE Phenolic Moulding Powders. 
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DIHYDRIC PHENOLS from the = 


OH 


RESORCINOL 


CH3 


OH 


OH 


CATECHOL 
OH 


OH 
QUINOL 


UNTIL now, industrial requirements 
‘Of. CATECHOL, RESORCINOL and 
QUINOL have been met by the 
synthetic products, whilst their homo- 
logues have been unknown outside a 
few research laboratories. It has now 
been found that the low tempera- 
ture carbonisation of coal by the 
“COALITE” Process yields by- 
products rich in all the dihydric 
phenols depicted above, and plant is 
under construction for their isolation 
and purification on a large scale. 


AT PRESENT only small labora- 
tory samples of these products are 
available, but users of catechol, 
resorcinol, and quinol are invited to 


ISOHOMO-CATECHOL ° 


COALITE process 


OH 


CH3 


OH 


2 METHYL-RESORCINOL 


OH CH3 OH 


OH OH 


HOMO-CATECHOL *& 
OH 


CH 3 


OH 
2-METHYL-QUINOL 


write to us concerning the quantities 
and qualities that will be available. 


MANUFACTURERS and RESEARCH 
LABORATORIES interested in investi- 
gating possible uses of the hitherto 
unavailable METHYL-CATECHOLS, 
METHYL-RESORCINOL and METHYL- 
QUINOL are invited to write for small 
samples. 


PLANT will .be installed for the 
preparation of all these valuable 
phenols, in the pure state, for the 
manufacturers of fine chemicals. 


_ Crude fractions of these, suitable for 


such technical processes as resorcinol- 
glue manufacture, * will also be 
available. 


LOW. TEMPERATURE CARBONISATION LTD 


82 VICTORIA STREET, LONDON, S.W.1 





< s02 YMRPOD 2 7o ee 





/ 


JANUARY, 1948 PLASTICS 
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edifon welding is the answer to the problems of jointing 
P.V.C. sheet in the manufacture of clothing, fancy —o 
goods, toys, etc. 
For example, our crustacean friend, the crab, involves a 
complicated weld which the JP-] is turning out at a 
rate of over 600 per hour. 
Garments too! Garments with welded seams look 
far better, are stronger and entirely weatherproof 
So get to grips. with your production manager 
and work out with him what a JP-1 or so could 
do in your production line. 
If you want further details, have a chat with 
us at Putney 5691. 


Reg’d Design 


Business end of the JP-1 plastic welder 
fitted for crab production ; the size 
and shape of the electrodes are changed 
to suit the job. Average consumption 


is only half a unit per hour. Crab by courtesy of WENDY BOSTON to; 


Kedifon w HEATING 


INDUSTRIAL ELECTRONIC DIVISION 
REDIFFUSION LTD., BROOMHILL RD., LONDON, S.W.18 
Designers and Manufz of Industrial Electronic and Radio Communication Equipment. 
Scientific Ri 105 
B 








a 
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Interested in Llalmi/n/altlels 


FACTS WORTH KNOWING ABOUT PERMALI 


PERMAL| is a fully impregnated, densified, laminated weod. 
It is available in the form of flat or curved sheets, rods or machined 
parts. Of great value as an electrical insulating material where 
mechanical strength is required, Permali is also widely used for 
general engineering purposes where a high strength-weight ratio, 
machinability, or resistance to weathering and corrosion are 


important. 


Machinability 
Permali may be sawn, planed, turned, 


drilled and tapped on _ standard 
machine-tools. 


Dimensional Stability 
Permali is highly resistant to moisture, 
oil, mild acids and alkalis, and remains 


dimensionally. stable under normal 
working conditions. 


Electrical Strength 


The combination of great mechanical 
and electrical strength offers many 
advantages to the designer of insulating 
components which are subject to heavy 
mechanical stress. 


High Strength-Weight Ratio 


Half the weight of alu- 
minium, with a_ tensile 
strength of 1|2 tons p.s.i., 
Permali is an ideal material 





where strength and lightness are both 
essential. 


Resistance to Heat 


Permali remains unaffected by exposure 
to temperatures up to 100°C. 


PROPERTIES OF PERMALI 
Electrical Strength = 100 volts/mil. 
Impact Strength = 5.5 ft.-lb. 
Tensile Strength = 28,000 p.s.i. 
Compressive Strength = 30,000 p.s.i. 
Specific Gravity = 1.28 — 1.32 

FREE DATA BOOK 


Write now to secure your copy of 
the Permali Data Book 
B8 giving full details 
and sizes of this useful 
material. 


Laminated - |mpregnated - Densified 


PERNMALI 


THE NEW INSULATION CO., LTD., GLOUCESTER. 


TELEPHONE 4941. 
‘ 11821 
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THIS is no substitute 


It started as wood, and in its processing it has acquired a hardness and rigidity un- 
obtainableinits naturalstate. Hitherto, laminated plastics have provided adecora- 
tive skin, relying on a foundation material for support. ““Holoplast’’ combines 
the structural base with the decorative effect in a single homogeneous unit. 


Its easy manipulation and speed of erection save many man-hours. 

It is vermin-proof and hygienic. 

It is resistant to oils and dilute acids. 

It can be cut, sawn, drilled, routed, planed, etc., by normal joinery tools. 
It is fire-retarding — it neither supports combustion nor spreads flame. 
Available in standard panels 8’ x 4’ x |” overall in natural brown, cream- 
sprayed or veneered surface. 


Full information about “ Holoplast ’’ laminated structural iiete is obtainable from the 
manufacturers or the distributors. 


HOLOPLAST LTD. 


NEW HYTHE, Nr. MAIDSTONE, KENT 


London Office : 68, Victoria Street, $.W.! 
Telephone : Victoria 9981 





AUTHORISED DISTRIBUTORS FOR THE UNITED KINGDOM :- 


Metropolitan Plywood Company 
Venesta Ltd. 

Denny, Mott & Dickson Ltd. 
Gabriel, Wade & English Ltd. 
Gliksten Plastics. 

L. Keizer & Co. Ltd. 


C.M.13 
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to cut management costs 


Manufacturers & Distributors of Accounting Machines, 
Calculating Machines, Filing Equipment, Graphic Control 
Charts, Kardex Visible Records, Certified Safe. Equip- 
ment, Remington Typewriters and Supplies, Management 
Consultancy Service. 


REMINGTON RAND LTD., COMMONWEALTH HOUSE, 
1, New Oxford Street, London, W.C.1. Phone: CHAncery 8883 


SALES OFFICES AND SERVICE DEPOTS 
THROUGHOUT GREAT BRITA: 


OFFICE MACHINES - SYSTEMS 
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plastics 
for the serious 
minded 


We admit quite frankly that we cannot 
mould the plastic aeroplane nor produce the 
synthetic masterpiece that will put the metal 

. trade out of business. But we have earned 
our living by moulding plastics for twenty-five 
years and we are doing so to-day. 

Fortunately ‘for us there are manu- 
facturers, many of them in the electrical 
trade, who are prepared to seek our 
collaboration, to use our specialised technical 
skill and profit by our ability to produce 
plastic mouldings in large - quantities, 
quickly and accurately. 

Perhaps that accounts for 
the fact that, after twenty-five years, 
we find ourselves busier than we 
have ever been before. 


MOULDED PRODUCTS 
LTD. . . Birmingham 


NATIONAL* 
PLASTICS 
COMPANY 


CHESTER ROAD -: TYBURN - BIRMINGHAM 24 


MPIO2 


’ 
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‘*We’re a family business of course, 
but we had to look about for new blood ” 


‘: UR business has been a one-family 
concern since it started. Naturally 


we've expanded quite a few times 
—that’s bound to happen in nearly seventy 
years. But I can’t remember that any of our 
key-positions, from junior executives up- 
ward, has ever been filled by someone out- 
side the family or friends. 

**On balance this method of staffing has 
served pretty well. Our business has always 
more than held its own — no serious ups 
and downs —no serious problems. We 
really hadn’t foreseen what we’d come up 
against these last two years, back again in 
peacetime production. Almost at once we 
were needing to double output with nothing 
like the requisite new plant in sight. That 
meant revising schedules, reorganizing, 
speeding the works up generally. And it 
meant a good new man to do it. 

“| didn’t think of the Appointments 
Office at first, and then when I'd come near 
believing the right man didn’t exist, I re- 
membered them out of the blue. In a matter 
of days they found us a first-rate man, 
already handling a similar job on a smaller 
scale up North. You see, the 14 Regional 





Offices are linked by teleprinter, so each 
Office can tap another’s resources. Pretty 
nice going I think. And, incidentally, we 
didn’t need to interview more than half-a- 
dozen applicants — the preliminary sifting 
had all been done for us! ” 

Hundreds of employers have commended 
the prompt and efficient service given by the 
fourteen Regional Appointments Offices. They 
are today’s logical starting-point in the recruit- 
ment of high-grade staff, whether the need is 
for men and women already experienced and 
who are sometimes holding responsible posts, 
or for promising younger candidates to train. 

Your nearest Appointments Office ‘“‘matches 
men with jobs ” in the executive, managerial, 
and administrative field. If you do not know: 
the address, any local office of the Ministry of 
Labour will put you in touch at once. 

Since VE-day, the Appointments Depart- 
ment has successfully filled over 60,000 re- 
sponsible posts. If you have a staffing problem, 
your Regional Appointments Office is ready 
to help. 

For highly qualified technical and scientific 
personnel — engineers, scientists, architects, 
etc. — appointments are dealt with centrally, 
in London, by the specialist staff of the 
Technical and Scientific Register, York House, 
Kingsway, W.C.2. Temple Bar 8020. 


' 14 linked Appointments Offices cover the Nation’s 
potential executive manpower 





issued by the Ministry of Labour and National Service, Appointments Dept., 1-6 Tavistock Square, London, W.C.1 
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The ESC folder, reference PLM.1/2, contains 
details of steels eminently suitable for 
present needs. 


New steels, however, are being designed to 
meet the special problems arising out of the 
rapid development in the Plastics Industry. 


ENGLISH STEEL CORPORATION LIMITED 


OPENSHAW MANCHESTERT 
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HYDRAULIC PRESSES 








PLASTICS PLANT 








AIR COMPRESSORS 








DIESEL ENGINES 








BOILERS 








PUMPS 








CRANES 








RUBBER MACHINERY 








CHEMICAL PLANT | 








GENERATING PLANT | 





wl i 


The Specialists in Reconditioned 
HYDRAULIC - PLASTICS - RUBBER - CHEMICAL PLANT 
AND MACHINERY OF ALL KINDS 


BEVIS MARKS HOUSE - LONDON - E.C.3. Tel.: AVEnue 1677/8 
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C.D. WATKISS. 


NORTHERN AREA OFFICE: 


PLASTICS 


WITH A VISION 


Youtu contemplates the future with vision, imagina- 
tion and hope. In whatever field—Industry, the 
professions or the Arts— it is the child of today who 
will build the world of tomorrow. In that rebuilding 
Rubber Improvement must and will play its part. 


Rubber Improvement Limited 


LEONEX WORKS - HYTHE ROAD - WILLESDEN - LONDON *N-W10 


TELEPHONE: LADBROKE 2454 TELEGRAMS : « RUBBERLAND, HARLES, LONDON ” 


Royal London House, 196 Deansgate, Manchester. Telephone Manchester BLAckfriars 7380 
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| 














Peter Merchant Limited 
Caterers to Industry 


HEAD OFFICE - 5 TILNEY STREET - LONDON - W‘1 
Telephone : WELBECK 8311 
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SimPLe, inexpensive and accurately constructed 
die-sets for use on the Shaw and similar types of 
hand-operated injection moulding machines. 


Positive in operation, the die-set incorporates 
two substantial locating and locking dowels and 
ejector mechanism. 


Spare die-plates, for machining-in inserts,, are 
available from stock. 


Full particulars available from : 


YY ALFRED HERBERT LTD 
COVENTRY 
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to restore your fuel balance 





YOUR FUEL 
SUPPLIES 


WHAT TO DO 
Possibly—in fact probably—there is waste 
in your establishment, waste that a skilled 
outside observer can spot in a few moments. 
Maybe you miss it because it has been 
going on for years—and familiarity has bred 
contempt. . Maybe yqu miss it because you 
are too close to the job to see it in its right 
perspective. 

Why not do what 911 concerns did in 
October—why not ask the Ministry’s Fuel 
Engineer to come and see if he can help? 
His visit may be astonishingly valuable— 
and at the worst you have nothing to lose. 


YOUR FUEL 
NEEDS 


These Services are yours 
A for the asking 


An immense amount of useful information and 
practical help in Fuel Efficiency is now on tap 
through Regional Fuel Offices. Here are some of 
the services at your disposal :— 


| Training of boiler house personnel at your factory 
or in special instructional classes. 


2 Evening classes, lectures and films for executives, 
boiler attendants and maintenance staff. 


3 Personal assistance in setting up Joint Fuel 
Efficiency Committee for works. 


4 Helpful publications including Fuel Efficiency 
News, special bulletins, leaflets and posters. 


§ Practical help and advice from a Fuel Engin:er 
experienced in the application of Fuel Efficiency 
to your particular problem. 








DO YOU OWN AND USE THIS BOOK? 
Its 807 pages contain information drawn from vast experience 
accumulated by specialists in industrial fuel utilization who have 
had direct access to thousands of industrial plants, and to the 


results of an 


of experi 





achievement.” 


| work and practical 


With 34 chapters and 303 illustrations “ The 


Efficient use of Fuel” is the most comprehensive of all text books 
on fuel utilization. Published by H.M. Stationery Office at 12/6d. 
net, 13/2d. post free. 





YOUR REGIONAL FUEL OFFICE 


REGION 


Northern 
North-Eastern 
North-Midland 
Eastern 
London 
South-Eastern 
—= 


ADDRESS 


Centu: 
Castle 


High Street, Rochester 
Whiteknights, Earley, Reading 
Wa 27, Newport Road, Cardiff 
South- ‘Western 
Midlan: 
North-Western 
Scotland 
Scotland 51, C 
Scotland 


Temporary 


1, Overgate, Dundee 


Government Buildings, Ponteland Road, Newcastle-on-Tyne, 5 
Hoase, South Parade, Leeds, 1 

ate House, Castle Gate, Nottingham 

Shaftesbury Road, Brooklands Avenue, Cambridge 

Mill ty 87/ 89, Shaftesbury Avenue, Wut 


12/14, Apsle J! Road, Clifton, Bristol, 8 : 
ffice Buildings, Hagley’ Road West, Birmingham, 17 
Burton Road, West Didsbury, Manchester, 20 
145, St. Vincent Street, Glasgow, C.2 
ockburn Street, Edinburgh, 1 


TELEPHONE 


Newcastle 2813! 
Leeds 3061! 

Somme 4 = 

a 


Reading 6149! 
Cardiff 9234 
Bristol 38223 
Bearwood 397! 
Didsbury 5180-4 
Glasgow City 7636 


Edinburgh 34881 
Dundee 2179 


ISSUED BY THE MINISTRY OF FUEL AND POWER 
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Enlarged view of Carbide 
Tipped Saw Tooth. 


The cutting of plastic and plastic bonded 
materials causes rapid blunting of cutting 
edges and calls for large stocks of tools. 
Sagar carbide tipped saws, knives and solid 
cutters banish the abrasion bogey, last longer between 
sharpenings, cut more quickly with a fine finish and waste 
less material. Plastic sheeting is kept safe from shattering 
and the keen cutting maintains the necessary coolness in 
thermo-plastics. We shall be glad to demonstrate how Sagar 
Carbide Tipped Tools can speed production and cut costs. 


SAGAR (DEVELOPMENTS) ETD 


CANAL woRKS . HA LIF AX 
LONDON + BIRMINGHAM = 
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DURAPLEX »“: LEATHERCLOTH °22":32722 
wearing and resistant to 


sea-water, e alkalis 
and mostacids. Durapiex 
is impervious to oxidisa- 
tion, and it is also resist- 
ant to prolonged 
exposure to the weather. 
Duraplex cannot be 
soiled by oil or grease and 
Stairs are easily removed 
by warm soapy water, 
Durapkx is resistant 
against corrosive atmos- 
phere and heat rcsistance 
is sufficiently adequate 
for all practical purpc ses. 
Duraplex abrasive resist- 
ance and fi_x lif: is 
superior to _ leather. 
Produced in a _ wide 
range of colours, going 
to the full depth of. the 
sta Ss cable ‘ : material. ° 


DURAPLEX P.V.C. SHEETING 


Manufactured in thicknesses between 6-8 thou” in Translucent and Opaque. 
Unlimited colour range. 
With its wide range of colours makes it ideal for printing in attractive colours 
and designs. Duraplex sheeting has a beautiful smooth texture and drapes 
gracefully in all lengths. Immediate Delivery. 


DURAPLE X (PLASTICS) LTD.’ 


Burwood House, Caxton Street, London, S.W.|I. 
Telephone: WHitehall 2980 & 2989 Grams: POLYVYN, SOWEST, LONDON 


TRAMWAY PATH, 


TELEPHONE MITCH 


MITCHAM, SURREY. 


1625 1626 











LINUM USITATISSIMUM - the Flax Plant, 

yields linseed oil from its seeds and linen fibre From 
its stem. Probably the earliest vegetable fibre used by 
man, it is today cultivated as an annual in ma 

of Europe, Russia and North America. The fibres, in the 
form of spinning waste, rags, etc.,are used in the 
manufacture of many hand-made and other high 
grade Writing, Tissue and Cigarette Papers 





SieOR say-WN ED) iO) 1310) BIRMINGHAM MANCHESTER 
Auchmuty & Rothes Paper Mills | Tudor Sr,£.C4 116 Colmore Row 372 Corn Exchange Buildings 
Markinch, Fife (fala elolnclalclamciam 141 


THE PIONEERS OF TWIN-WIRE PAPERS FOR PRINTERS 
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Polystyrene Moulding Granules 


manufactured at Sarnia, Ontario 
by 


DOW CHEMICAL OF CANADA LID. 


Agents in Great Britain 


R. H. COLE & COMPANY LIMITED 


“Styron” quality and Dow-Cole service remain 
—AS ALWAYS. But during the present ex- 
ceptional period acceptance and execution of 
orders may be subject to delay-TEMPORARILY. 





R. H. COLE AND COMPANY LIMITED 


2, CAXTON STREET, WESTMINSTER, S.W.| 
Phone: Whitehall 0711/2/3 and 7193/4 Grams: Geratole, Phone, London 
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Quality Light in Plenty 


Here is a fluorescent lighting unit which ensures 
high efficiency without harshness or glare. The 
reflector is of white opal “‘ Perspex ’—the material 
which not only has high reflecting efficiency but 
also diffuses a soft pleasant light on to walls and 

; ceiling. This material is extremely ‘durable and 
Ofna maintains its, whiteness and other excellent 
Snsen ene properties indefinitely. 

This unit, No. BT 2411, is a fine example of neat 
modern design. It accommodates two 40 watt 
fluorescent tubes and has a composite control unit 
to produce maximum power factor and minimum 
stroboscopic effect. 

Other features of this Crompton Lighting Unit 
include: simple wiring, easy installation, minimum 

maintenance, starter unit accessible without any 
(2) Reflector is de- 
tachable from dismantling, adaptable suspension arrangements, 


minium body. and excellent finish. 


It is one of the wide range of Crompton indus- 
trial and commercial lighting fittings. 


poeries 


‘FOR THE LATEST IN ae 


CROMPTON PARKINSON LIMITED. ASTOR HOUSE, ALDWYCH, "LONDON, W.C.2 
Telephone: CHAncery 3333 Telegrams: Crompark, tstr snd, LondoA 





F 
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Use our plant and experience— 
Six factories for pulverising, 
mixing and grading of raw 
materials. We may introduce 
improved methods and materials. 


) 





167 VICTORIA ST. 
LONDON, S.W.1 
Telephone : 
Victoria 1414/5/6 
and Victoria 7913 


SIX FACTORIES 






































The Keynotes of 
LAW Craftsmanship 
- in PLASTIC MOULDS 


ACCURACY 


PRECISION 
RELIABILITY 


F.W. LAW & SON LIMITED 
MANCHESTER RD., ROCHDALE 








JANUARY, 1948 PLASTICS 


In considering the application 


of horsepower to industrial uses, 

the student is at once faced with 

the fact that some jobs need a 

lot of horse and others only a 

little. The problem can be partially 

solved, of course, by keeping in the factory 

a stock of various sized horses, from those vast amiable 
brutes with fur round their feet to the teeny- 
weeny ones that pull Cinderella’s coach. But 
what when the Works Manager requires only 1/4 
or 1/6th Horse Power ? ‘Is he a butcher to dissect 
the faithful beasts ? Modern industrial practice 
inclines to the view that for such purposes it is better 
to lay off raw horses entirely ard use Desoutter 
power tools instead. We endorse this view. 


call up the LITTLE horses 


Specialists in Lightweight, “Pneumatic 
and Electric Portable Tools. D E S 0 TT € R 
DETROIT PUBLIC LIBRARY. 
DESOUTTER BROS. LTD. THE HYDE, HENDON, LONDON, N.W.9. PHONE: COLINDALE , 6346-7-8-9. 


SPROPRSSIONA-HIERARY ss 
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FOR EXPORT AND HOME ‘MARKET- ; 
176, GOLDERS GREEN RD., LONDON, N.W.!! 34, MOZART ST., QUEENS PARK w.t0 
Phone : SPEEDWELL 5222 Grams : BANARSE, GOLD, LONDON. 


BUSHINGS & 
INSULATORS |§ 


1 U @ &@ 


TEXOLEX LAMINATED 
PLASTICS COMBINE 
MECHANICAL STRENGIH 
AND HIGH ELECTRICAL 
INSULATION PROPERTIES 
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Reheatin of 
Plastics by 
INFRA-RED LAMPS 


G.E.C. Infra-Red Lamp Heating is being used with 
marked success in the manufacture of plastic moulded 
products of ‘all kinds. 

In the rapid and uniform softening of plastic sheet and | 
strip or for the drying of plastic powder prior to moulding 
or punching, Infra-Red Heating has a definite contribution 
to make to the speed and efficiency of your production line. 


FOR ALL INFRA-RED HEATING 
CONSULT THE 


Advt. of The General Electric Co. Ltd:; Magnet House, Kingsway. London, W.C.2. 
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mouldings to 
e@ @ : & & 
mecusszom Lizmeants 


KENT, fine-limit, moulding is opening up 
a new medium for the precision engineer— 
wherever plastic components of high accuracy 
are demanded, there will you find the mouldings 


of KENT. 


& 


KENT. MOULDINGS -, mouldings 


Footscray, Kent 
Telephone: Footscray 3333 

















AT LAST! Stock Delivery... 


Improved production now allows im- 
mediate delivery of the new “Anglon” 
Lathe specially built for plastic turning 
and button making. This fast, accurate 
machine is motorised and extremely 
compact. May we supply full data? 


The British 


ANGLON 


Plastic Turning Lathe... 
Built by THE EAST ANGLIAN ENGINEERING CO. OF LOWESTOFT FOR 


Cur Button eet Ses 
vice is being ly augmented by 
the addition re new lines ; several 
interes machines will be 
announ shortly Contact our 
Button Plant og for full 
details of the E. H. J. Service. 
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YOU CAN'T STOP A MAN WITH A GOOD IDEA 


* If I miss this train I'll miss Lorival. They'll know best whether it 
can be made in plastics.” 

* Our plastic and ebonite moulding service is at present restricted to export 
and egsential products only. Amongst the wide range of components 
produced are parts for Batteries, Radio Sets, Water Meters and Sanitary 
Ware for EXPORT and mouldings for Textile Machinery, Miners’ Lamps 


and Electrical Equipment for ESSENTIAL industries. If you are a manu- 
facturer concerned with the ‘two E’s’, our service* is at your disposal. 


* The design, tooling and quantity production of high quality ebonite and plastic mouldings. 


LOAIVAL PLASTICS 


UNITED EBONITE & LORIVAL LIMITED 
LITTLE LEVER, NEAR BOLTON, LANCS 
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MORE THAN 
1,500 DIFFERENT TYPES 


machine 
tools 


jungyqanine 











Government Surplus machine tools 
available NOW at attractive prices. 
YOUR opportunity to get better 


equipment and increase production. 


DISPOSAL CENTRES, where records 
of all machines available may be 
inspected, are open to the public for 
enquiries from 10 a.m. to 4 p.m. 
Monday to Friday inclusive :— 


BIRMINGHAM ; 

C.M.L. Buildings, Great Charles Street. 
BRISTOL 

8/9 Elmdale Road, Bristol 8. 
CARDIFF 

Imperial Buildings, Mount Stuart Square. 
GLASGOW 

21 Glassford Street. 
LEEDS 

10 Bank Street, off Boar Lane. 
LONDON 


Room 0088, Ground Floor, Thames House 
North, Millbank, S.W.1. 


MANCHESTER 


Britannia House, Fountain Street. 








. _  DURATUBE & 
ISSUED BY THE MINISTRY OF SUPPLY nearest iay > 
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Full information and data from Sales Development Department 


BIRKBYS LTD., LIVERSEDGE, YORKSHIRE 
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This was the problem... 


ction heater with 
ial that would 


mtH8) ‘ 


Seemed. lulu ttc dee oie 
Pe Mtnsinaianitssiliiin Sh % 


—solved by using BAKELITE Laminated 


THIS transformer-type | 800 kes. per second. BAKELITE 
induction heater was built by | laminated was chosen for the end 
Birlec Limited for hardening the plates (seen above and below the 
rims of small machine wheels in coil) not only for its insulating 
pairs (shown in preliminary posi- properties, but because it offered 
tion on central supporting stem). effective resistance to the heat 
The primary coil of the inductor generated and to the water and 
is supplied with high frequency steam used in the automatic 
energy atapproximately 750 volts, quenching process. 





TREFOIL 


BAKELITE © PLASTICS 


REGD, TRADE 


Essential Materials for Essential Work 
BAKELITE LIMITED - 18 GROSVENOR GARDENS + LONDON - S.W.I 
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The New Year 


1947 was not a year to look back upon 


with unmixed delight. We. had been 
promised so much the year before and 
met little but frustration in spite of so 
much individual effort to accomplish the 
things we had been .asked to do. 
Miserably low production of poor 
unclean coal at high prices and its atten- 
dant effect on the coal-tar distillation 
industry resulted in shortage of benzene, 
phenol, cresols, ammonia, naphthalene, 
etc., and therefore shortage in all types 
of moulding powders, solvents and 
plasticizers. In January and February the 
worst winter for a hundred years had 
caught us unprepared and many factories 
were forced to shut down for several 
weeks in part or whole. During that year, 
too, the sterling-dollar relationships saw, 
if not the end of the sellers’ market, a 
distinct retraction in the desire of many 
countries to buy anything from us at 
any price. Continually rising prices made 
export still more difficult not only as 
regards trade itself but in their effect on 
sales organizations already harassed by 
export regulations. New plant has been 
extremely difficult to get under one or 
two years. Even when it has been 
pbtained, shortage of raw materials has 
often kept it idle. As some very minor 
poet has said, “ Never the time, the place 
and the girl together.” Order books are 
filled to overflowing and new customers 
have been turned down, but this has not 
always been due to working the plant to 
capacity. Many new processes and many 
ideas have been nipped in the bud 
because of our shortage of coal, and ris- 
ing prices and rising wages may still ham- 
string us and bring all our past efforts to 
nought. 

The above report appears. one of 
unadulterated and inspissated gloom. Let 
us try and disperse it. 

What of 1948? Well, at least we know 
now that Utopia is not really round the 


corner and we must never deceive our- 
selves that it lies anywhere along the road 
we travel. At least we know that the 
miners are putting their backs into it and 
are working longer hours to approach 
pre-war production. Atleast we know that 
steel workers are producing more steel per 
man than any other workers in the world 
and that ship-builders are building ships 
more quickly, better and cheaper than 
any other country can. It seems strange 
that praise for these people in un-nation- 
alized industries has been withheld so 
long. At least we see the Anglo-Soviet 
Agreement signed and sealed in spite of 
the Foreign Minister’s. failure to agree, 
and several dozen other trade agreements 
in the offing. At least we see after the 
bitterness of. Indian politics and the 
shock of our withdrawal the growth of 
better understanding between the Indian 
people and ourselves and the gradual 
realization by our age-long detractors 
that our so-called Imperialism was 
neither entirely selfish nor entirely evil. 
We are apt to forget these cheering 
happenings in the urge to turn our backs 
on the past year. 

As for the coal position, the fact that, 
in the words of the Minister of Fuel, we 
are in the proud position to export coal 
does not fill us with the enthusiasm that 
seems to move our Ministers so readily. 
As a temporary expedient to aid dis- 
tressed Europe to get on its feet, it may 
pass. To put it.down as a desirable thing 
in times of normality is sheer lunacy, 
unless we can supply all our own needs 
and have some left over. Until such time 
we shall not see all our plant moving. 

In January, 1947, we had fondly hoped 
that 1948 would see plastics production 
reach the 100,000-ton mark. This is pro- 
bably out of the question but at least we 
feel sure that it will not be less than 1947. 
We must have it, and more, for new 
industries are growing up whose appetite 
for plastics is increasing rapidly. 
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Speed coal production, speed chemical 
production from oil, and we shall face the 
future with complete confidence. 

We wish our readers the happiest of 
New Years. 


Impregnation of 
Radio Components 


‘es publication last month of Mr. 
Pye’s letter on the above subject, 
following his visit in November to 
Radiolympia, has brought forth several 
important communications—from the 
radio industry itself and from workers 
outside it—which we publish on page 25. 

We must first express our satisfaction 
on reading the letter from the Director of 
the Radio Industry Council.. Admiral 
Dorling indicates that the radio industry 
is fully aware of the benefits of impreg- 
nation. It is, moreover, also aware of 
the shortcomings of impregnation, which 
is equally important and equally com- 
forting, for it means that research is 
continually being carried out to over- 
come those shortcomings. Certainly no 
effort is being neglected by the Govern- 
ment, especially so far as the Services 
are affected, nor by the many manu- 
facturers of impregnants. 

It is obvious also from his other 
remarks that there is, happily, a large 
nucleus of reputable and _ responsible 
manufacturers who always adopt the best 
methods of protection available, so far 
as exports are concerned. The importer 
abroad should, therefore, be reasonably 
free from any qualms he may have had, 
so long as he deals with those manu- 
facturers who fully understand the 
problems involved and are desirous of 
giving of their best. 

It is also suggested that the error in 
Mr. Pye’s condemnation of non-impreg- 
nated units lies in‘ not segregating 
receivers made for the home market 
from those made for export only. 
“Home” sets do not-receive protective 
treatment because of our comparatively 
temperate climate, because of additional 
cost and because of shortage in the 
supply of raw materials. We can question 
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the general validity of some of these 
reasons; we can cavil at none of them 
during present restrictions. 

Our own attitude towards the matter 
is that we are not especially concerned 
whether Mr. Pye is completely wrong or 
completely right. One never is on such 
occasions. We, for our part, are satisfied 
that there is a great number of radio set 
manufacturers in this country who are 
superlative in their productions, and that 
at the exhibition there were, as the Radio 
Industry Council points out, really repre- 
sentative models with the _ requisite- 
protection for the worst tropical 
conditions. 

On the other hand, presuming always 
that the radio industry resembles most 
others, we believe it must contain some 
members who are far from superlative 
and exacting in production, members 
who make a fetish not of high quality, 
but of low price at any price, who are 
very fervent supporters of Sir Stafford 
Cripps’s decision to export or die, but 
have little intention of dying with him 
should occasion demand. 

Certainly some few of the sets we our- 
selves saw at Olympia, and which were 
labelled for export only, were so poorly 
made and designed and so _ cheaply 
shoddy, viewed from the exterior, that 
while we made no closer examination of 
the inner workings, we are willing to bet 
on a priori grounds that no impregnation 
had been attempted and even contem- 
plated. While this may be unwarranted 
criticism based on slender and indirect 
evidence and while we do not see how 
high quality can be enforced or low 
quality suppressed, yet is it not obvious 
that here at least is one loophole through 
which the unsuitable can escape? No 
industry is free of its “spivs,” and it is 
as well to admit and expose their 
existence. 

There are other loopholes which have 
nothing to do with “ spivvery,” but which 
are concomitant with working under 
our present difficult conditions. In such 
an argument, when our sincere wish is 
to see Only first-class goods exported, we 
can be somewhat pedantic and can 
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exaggerate without rousing the ire of the 
industry, so that we may point to the 
very existence of two qualities of radio 
receiver, one for the temperate climate 
and another for tropical districts as 
providing a weak joint in the armour. 
We do not presume that simple errors in 
dispatch can be made, but errors in the 
conception of climates and errors in 
estimating the abilities of agents in far-off 
countries can be committed quite easily. 
Presumably non-impregnated sets would 
be sent to an agent in a non-tropical 
country, but what is there to prevent him, 
under stress of demand, under stress of 
self-interest, sending numbers of them to 
adjacent tropical countries where their 
breakdown is possible or even probable. 

All this may seem very small beer 
when compared with the bulk of high- 
quality goods and high-quality servicing 
organization that undoubtedly exists, but 
it makes us wish that no two types existed 
and, for we all agree that impregnation 
is better than no. impregnation, that one 
day this or some other method of 
protection will be as much a part of all 
radio receivers, home or exported, as the 
very valves themselves. 

To us this discussion i$ between parties 
who aim at the same result: The main- 
tenance of high standards for our export 
trade. The industry will not suffer 
because of frank and honest opinions. 


Splicing the 
Main Braces 


N a letter to “The Times” of 

December 22 last, Mr. Arthur Bryant, 
the historian and author of such famous 
books as “ The Years of Endurance” and 
“The Years of Victory,” complains that 
in our march towards Utopia “no one 
can march very far—or confidently—if 
he cannot rely on his trousers staying 
up”; his efforts to retain a modicum of 
respectability and confidence have been 
foiled by the failure this year of four 
pairs of braces, “ plastic and unplastic,” 
all of which have broken irretrievably. 
Indeed, this is a year of tragedy for 





JANUARY, 1948 


Mr. Bryant and one might ask if he has 
now: bought his fifth pair or has decided 
to remain hidden within the portals of 
The Atheneum until such time when 
better news regarding these objects of 
manly support is heard from the outside 
world. 


Our sympathy is with Mr. Bryant. 
Nevertheless, he above all people should 
know that the years before, between and 
after have always seen the manufacture 
of the excellent, the good and the shoddy 
contemporaneously. Unfortunately, he 
cannot (nor can many others) distinguish 
between the qualities when they lie on 
the haberdasher’s table, safely protected 
by a lovely transparent “ Cellophane ” or 
similar container. Nor, indeed, could we, 
under similar conditions, but then we 
always carry with us a tensile-strength 
machine and reject any that do not pass 
our own specifications. It is true that 
our haberdasher does not know what to 
do with the rejects and his welcome is 
not now so effusive as it was, but the 
important result is that we have a pair 
of plastic braces that has lasted 15 
months without collapse, or, indeed, any 
visible signs of deterioration, which 
accounts no doubt for the complete air 
of confidence with which we always com- 
port ourselves. — 


The competent and thoughtful plastic- 
braces maker will always produce tab- 
ends that are especially strengthened, for 
there generally lies the weak point, the 
tug of the button against the plastic. 
Thus made they should last for years, 
and hold their own even when leather 
and woven fabric reappear. 


Mr. Bryant should look for these 
points. If he does not it is difficult to 
advise him, for tensile strength machines 
and extensometers are now difficult to 
obtain and we are not sure that mere 
historians can work them. Pending the 
advent of the “ Quality Mark” we can 
only suggest that, in addition to his plastic 
braces, he provides support by the use 
of a plastic belt, thus reducing the 
chances of shame and discomfort by 
roughly one-half. 
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Building Board from 


4 ews disposal of wood waste from saw 
mills and wood-working  establish- 
ments has always been a problem to the 
industrialists concerned in these activities 
and, in the past 50 years, also to the 
chemical engineer. {n this waste we have 
a chemically valuable “cellulosic 
material,” which is normally so valueless 
for reason that little can be done with it 
on account of its bulk and difficulty of 
transport, its comparative fire hazard 
(especially in fine sawdust form), and its 
putrefaction in the wet condition. Much 
of it is, therefore, considered a nuisance, 
to be got rid of by dumping or by burn- 
ing in furnaces, disposal by the latter 
means being no simple matter nor effi- 
cient unless special 
burners are em- 
ployed. 

This waste, it must 
be remembered, is 
usually a mixture of 
woods, and, there- 
fore, of little value 
as a filler for plas- 
tics, although it finds 
some use as a cheap 
packing material, 
and after grinding to 
flour-like form it 
may be employed 
as a cheap filler for 
rubber sheets, in 
special soap com- 
pounds, and for 
similar uses. Chemi- 
cally, too, very 
little has been done 
about using it. In 
1930 or thereabouts, 


Fig. 1.—Receiving 
bay for wood waste, 
showing trench 
with apertures, by 
way of which the 
chips are carried by 
suction to storage 
bins seen above. 


Wood Waste 


however, one large woodworking estab- 
lishment in the Manchester district 
instaiied a very well-designed horizontal 
rotary furnace to deal with a mixture of 
chips and sawdust for the ultintate pro- 
duction of the chemicals normally 
obtained by the destructive distillation of 
wood. In this instance the gas evolved 
was returned to the furnace burners as 
fuel, and the condenser liquids were 
turned to good account in the production 
of wood alcohol, acetic acid and acetone. 
Subsequently, the acetic acid was con- 
verted on the spot to iron acetate, which 
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was sold to local textile mills. This par- 
ticular process, however, has either ceased 
or is now very little used. 

Being of cellulosic structure, wood can 
also be a source of sugar, but in this 
connection wood waste is not’ suitable 
as raw material, nor is the -process in 
Germany, which employed small pieces 
of wood in place of chips or sawdust, 
considered economical. Nevertheless, the 
use of small waste wood has for long 
been considered a possible base for the 
production of constructional material, 
using synthetic resin as the binder, 
although often without knowledge of the 
best form in which to produce the 


Fig. 3.—Delivery end of belt conveyor which 
feeds a battery of pulverizing mills, from which 
the prepared wood waste is again carried by 
suction to the mixing plant. 








: RETURN OF i 
> MOULDS oe 


Fig. 2.—Flow sheet for the manufacture of ‘“ Plimber’’ as described in the 
accompanying article. 











ASSEMBLING 
OF MOULD 





finished product and without fully under- 
standing the various engineering and 
chemical engineering problems involved. 

In January, 1947, the first plant in 
Great Britain to mass produce a building 
board from selected wood chips bonded 
by synthetic resin was erected. We have 
already referred to this development of 
British Plimber, Ltd. (“‘ Plastics,” Novem- 
ber, 1947, p. 583). The new factory on 
the Albert Embankment, in London, was 
officially opened by Mr. E. F. M. Durbin, 
M.P., Parliamentary Secretary to the 
Minister of Works, on November 18, 
when we were permitted to see the 
process of manufacture, which may be 


Fig. 4.—Part of the installaticn of 
“Miracle”’ pulverizing mills. 
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Fig. 5.—Overhead tanks for storage of resin; these tanks are provided with means 
for keeping the resin in a perfect state of emulsification. 


followed more conveniently by reference 
to the accompanying flow sheet (Fig. 2). 
The difficulties involved, the size of the 
project, the nature of the plant, and the 
extreme care in control that must be 
exercised throughout the manufacture 
will be realized from our description of 
the plant. Yet the enterprise of British 
Plimber, Ltd., shows how, with expert 
knowledge, a new product—which is 
especially valuable to-day—is now in 
mass production in England. 

Raw material in the form of wood 
chips or sawdust comes to the receiving 
bay at the factory, either in sacks or in 
bulk, and is there tipped into an 
enormous trench situated at the base of 
cyclone extractors (Fig. 1). From this 
trench it is sucked through apertures and 
carried by air to a series of eight large 
storage bins, the lift to the top of the 
bins being 50 feet. The daily intake 
is 30 to 40 tons, which is chiefly 
softwood with a certain percentage 


of oak. The wood waste falls from the 
bins as required, and is fed by belt con- 
veyor (Fig. 3) to “ Miracle” pulverizing 
mills (Fig. 4), which are situated on 
the floor below. Here the chips are 
reduced throughout to a size of roughly 
+ in. to 4 in., and as discharged from the 
mills are again drawn by suction to a 
battery of two mixers, either of which is 
charged in turn, there to be incorporated 
with the necessary resin and hardener. 
The resin employed is a special one 
of the urea-formaldehyde type, «which is 
supplied by LC.1, Ltd., and the Beetle 
Products Co., Ltd. (Division of British 
Industrial Plastics, Ltd.) It arrives at 
the “Plimber” factory in tankers, and 
is passed by means of a _ special 
pump direct to overhead tanks (Fig. 5). 
While in storage the resin can be circu- 
lated inside,the tanks and thus kept in 
a perfect state of emulsification. A 
special pump brings the resin and 
hardener to’ the mixers, the intake to the 
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Fig. 6.—After being compressed, the moulds enter a heated tunnel where the 


setting of the resin is accomplished. 


























Fig. 7.—Emerging from the tunnel the moulds are broken down and the “ Plimber”’ 
boards are stacked on hand-trucks for subsequent treatment in curing chambers. 
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pump being controlled by automatic 
measuring devices. Resin and 
hardening chemicals are thus mixed 
automatically. 

The product of intensive mixing is 
finally discharged into transportable 
moulds, which are of special con- 
struction, having a detachable side and 
able to be partitioned off into a number 
of compartments by aluminium sheets 
which are accurately spaced prior to the 
filling operation. Filling is carried out 
by gravity discharge from the overhead 
mixer while the mould is lying on its side. 
When completed, the detached side is 
replaced, ie., the mould is technically 
closed. The mould is then once more 
tippled by hydraulic power into the 
correct position for application of pres- 
sure to consolidate the board-forming 
material between the _ inter-leaving 
aluminium sheets. Movement of the 
mould from mixer to press is facilitated 
by a system of rails provided with built-in 
rollers, this being common throughout 
the works. 

The moulds, after pressure, then pass 
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into a heated tunnel (Fig. 6), where the 
setting of the resin is speeded up. Each 
mould remains in this tunnel for 14 to 24 
hours, according to the type of board 
required, being moved through the 
tunnel in stages determined to this end by 
rate of entry and discharge of other - 
moulds. 

After leaving the heated tunnel the 
moulds pass to a breaking-down station 
(Fig. 7), where the boards are separated 
from the interleaving aluminium sheets 
and are stacked in specially designed cages 
on hand-trucks ta permit easy transport 
and subsequent treatment in air-con- 
ditioned curing chambers, where they 
remain for 8 hours or longer as considered 
necessary. Here the boards are dried off 
and the last stage in the setting of the 
resin takes place. For all practical pur- 
poses the “ Plimber ” board is now ready 
for use, apart from the trimming of 
rough edges and any desired cutting to 
smaller standard sizes. Each: mould 
moving through the cycle of operations 
is capable of producing 7 to 18 boards per 
charge, according to thickness. 








Silicone-bonded Glass Fibre 


OST information regarding silicone 


resins and their applications has come: 


from American sources, so that it is especi- 
ally pleasing to note that Ashdowns, Ltd., of 
Eccleston Works, 
Helens, Lancs, have been carrying out con- 
siderable research work into this application 
and are now in a position to supply small 
quantities of insulation board made by the 
impregnation of glass fibre with the new 
materials. 

For many years a limiting factor on all 
synthetic insulation has been its inability to 
withstand temperatures above 90 degrees C. 
without loss of most of its electrical and 
mechanical properties. The combination of 
such a bonding agent as the silicone resins 
with an inorganic carrier, however, provides 
a material which is resistant to. temperature 
and is practically fireproof and free from 
tracking. 

The new insulation board is claimed to be 
capable of withstanding temperatures of 
250 degrees C. in continuous use, and even 
intermittent use up to 300 degrees C. The 


Knowsley Road, St... 


following data indicates still further the 
unique properties of this material:— 


Tan d. 
Power factor (at 50 cycles) 20°C. 0.0098 
100°C, 0.0168 
150°C. 0.0196 
° 250°C. 0.0137 
Power factor (at 1,000 cycles) 20°C. 0.001 
100°C. 0.001 
150°C. 0.001 
250°C. 0.001 
Electric strength (in oil at 90°C.) 300-500 volts/mil 
Laminez Breakdown ” oil at | 80-100 kv/inch 
Tensile strength 20°C. 15,500 Ib./sq./in. 


80°C. 15,120 Ib./sq./in. 
120°C. 12,500 Ib./sq./in. 


Shear strength “ sa 20°C. 11,500 Ib./sq./in. 
’ 80°C. 11,500 Ib./sq./in. 
120°C 10,200 Ib./sq./in. 

Water absorption after 24 
hours immersion 0.06-0.07 per cent. 


For the deniteete engineer, therefore, there 
is now available a new British material which 
is not only capable of operating efficiently 
at high temperatures, but also practically fire- 
proof and non-tracking. Glass fibres, how- 
ever, are not the only inorganic base to be 
investigated in this connection; considerable 
work has also been carried out on asbestos 
fibres. 

J 








F.I.A.T. Final Report 1185, covering German 
. developments in the field of dental resins, is 
noteworthy for its description of a new self- 
hardening material (methacrylate resin con- 
taining benzoyl peroxide and n-trihexy! amine), 
the significance of which lies in its ease of 
application, particularly as regards the filling 
of cavities. The replacement of metal with 
plastic in all dental applications is desirable 
mainly for the reason that the presence of metal 
fillings in the mouth results in the formation 
of electric couples, as a result of which the 
tooth becomes sensitive and electrolysis occurs, 
accompanied by corrosion and discoloration. 
Work on a self-hardening resin (Palapont 
S.H.) for dental fillings was carried out in the 
laboratories of the Deutsche Gold und Silber 
Scheideanstalt (Frankfurt), and those of Kulzer 
& Co., (Friedrichsdorf am Taunus), a subsidiary 
of the former, which specializes in dental 
supplies. Roehm & Haas Co. (Darmstadt), 
participated in the supply of raw materials. 
Very little has been published on this subject 
of the use of plastics for the construction of 
dental plates, bridges, crowns, and artificial 
teeth, except for information contained in war- 
time patent applications of Kulzer & Co. 
(Ger. Pat. applications D 85578—IV c¢/39 C, 
7/29/41; Fr. Pat. 88,3679 (1943) : Swiss Pat. 
G 74,466 (1942) ; Swed. Pat. 3,896 (1942), etc.) 


HE oldest material used for dental 

plates was vulcanized rubber. This 
material was satisfactory for plates by 
reason of its high elasticity and superior 
breaking strength. It was, however, 
entirely unsuited for artificial teeth and 
dental fillings. Further, vulcanized rubber 
was not compatible with metals, because 
a layer of sulphide formed which 
impaired adhesion to the metal. In the 
search for other dental materials attention 
was first directed mainly to resins which 
could be moulded on application of heat. 
For example, Neo-Hekolith was a vinyl- 
acrylic resin which could be softened by 
heating before it polymerized; it was to 
be applied in the construction of dental 
plates. Helidon, a methacrylic-acid resin 


manufactured by the Dentaurum Co., 
Pforzheim, was to be used as a powder 
without any additions and moulded on 
heating. There was also R.D.D. metha- 
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Resins 


crylate powder, distributed by Reichsver- 
band Deutscher Dentisten. 

Paladon was first offered to the dental 
profession in 1936; as distinguished from 
dental resins previously available, it was 
treated according to the so-called wet 
process. A mixture of the powdered 
solid polymer (2 to 3 parts) and of the 
liquid monomer (1 part) was prepared 
shortly before use. Heating brought 
about polymerization of the liquid 
monomer after moulding, so that solidifi- 
cation resulted. Chemically, the material 
was methyl methacrylate, and the process 
was rather similar to the moulding of 
dental plates from rubber, except that 
polymerization took place instead of 
vulcanization. 

Paladon found ready acceptance 
because the working technique resembles 
that used with rubber fairly closely. 
Adhesion to metal and porcelain was 
good, because the coefficient of expansion 
is higher than that of porcelain. Occa- 
sionally, however, porcelain teeth which 
had been set in Paladon cracked under 
certain conditions in the dental labora- 
tory. As far as bending strength is 
concerned, vinylite resins were found to 
be superior to Paladon and other plastics 
of the acrylate group, but the simpler 
working technique of the wet process 
compensated for minor drawbacks. 
Paladon was therefore accepted as an 
eminently satisfactory material. 

In addition to Paladon (coloured pink), 
Kulzer and Co. supplied Palapont for 
artificial teeth, crowns and bridges. The 
latter material, although identical with 
Paladon in chemical composition and 
mode of application, was either white or 
tinted by admixing a proper quantity of 
blue (cobalt aluminate) or yellow (tin 
vanadate) pigment; white Palapont incor- 
porated either tin oxide or titanium 
dioxide. 

The ordinary grades of Paladon and 
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Palapont were found to be very 
satisfactory for general use as regards 
mechanical properties, freedom from 
staining, and the essential -simplicity of 
dental-laboratory technique. The material, 
however, had: one drawback: it was rather 
difficult to fill a tooth with it or to repair 
a fixed bridge without removing the latter 
from the mouth, because prolonged heat- 
ing of the plastic mass was required in 
order to harden the filling or the freshly 
repaired spot on the bridge. Further, in 
order to secure complete filling of a 
cavity, the material, which shrinks to the 
extent of 5 per cent. of its original volume 
on solidification, had to be applied under 
pressure, and it was found extremely 
difficult to apply pressure and heat in 
adequate manner at the same time. 

With the supply of metals for fillings 
and crowns becoming scarcer during the 
war years, there was considerable demand 
for a good plastic substitute. The 
solution, was found in a material which 
was identical with ordinary Palapont in 
every other respect, but which contained 
0.5 per cent. benzoyl peroxide in the 
powdered polymerized methyl metha- 
crylate, and 0.5-3 per cent. of tertiary 
amine in the liquid monomer. In this 
case, a very brief period of heating (or 
so-called “‘ heat shock ”) was followed by 
spontaneous polymerization of the plastic 
mass. This polymerization was _ not 
dependent on the rate of heating; it was 
entirely spontaneous, being induced by 
the catalytic action of the benzoyl 
peroxide, which, in turn, was activated by 
the tertiary amine. The presence of 
tertiary amine lowers the critical tempera- 
ture of polymerization. 

In ordinary Palapont the material 
hardens from the outside. Palapont S.H. 
(self-hardening) hardens from the inside, 
the greatest rise of temperature occurring 
in the centre, and the material on the 
periphery has time to conform to the 
shape of the cavity. Under these circum- 
stances a perfect filling results, even 
though the volume is reduced on 
solidification. Contrary to the general 
impression, silver-tin mercury fillings also 
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shrink by at least 2-3 per cent. The 
‘heat shock ” was originally administered 
by using an electrically heated spatula to 
press in the filling, or by blowing hot air 
over the tooth. Later, the use of an 
infra-red lamp became standard practice. 

Schnebel, with whom the idea of a self- 
hardening resin originated, first used 
Michler’s ketone as_ the activating 
amine. Roehm and Haas applied for a 
patent protecting the use of aromatic 
amines in self-hardening dental resins. 
Kulzer and Degussa found subsequently, 
however, that aliphatic amines are prefer- 
able, because aromatic derivatives cause 
too much discoloration. Tributyl, trihexyl 
and trioctyl amine (all normal) were 
found to be equally effective and satisfac- 
tory as far as relative freedom from 
discoloration was concerned. N-trihexyl 
amine was easiest. to prepare and to 
purify from traces of secondary amine, so 
that it was finally chosen in preference to 
the other two compounds. 

Clinical and laboratory tests disclosed 
that Palapont S.H. is not irritating to the 
mouth, in any case ‘less irritating than 
ordinary cement filling which develops 
hydrogen fluoride. When used as a 
cement to fasten a plastic crown to the 
stump of a tooth it shows satisfactory 
molecular adhesion to the crown. 
Adhesion to the dentine is mainly 
mechanical and furrows have to be bored 
in the surface of the stump for. that 
reason. However, the resistance to abra- 
sion of Palapont crowns was not quite 
satisfactory in the earliest applications; 
normally the material wore through in 
2 to 3 years. In order to increase the 
abrasion strength, it was planned to add 
acrylic-acid amide or acrylic-acid nitrile; 
the latter, however, proved to be too 
poisonous. An investigation of the effect 
of fillers on the mechanical properties of 
the material was planned, but never 
actually carried out. 

Except for its self-hardening feature, 
which is due to the action of the tertiary 
amine on the benzoyl peroxide, Palapont 
S.H. is identical with ordinary Palapont. 


(Continued on page 54. ) 











“ Synthetic Resin Chemistry.” By S. R. W. 
Martin, Ph.D., F.R.LLC. Pp. 160. Chap- 
man and Hall, Ltd. 15s. net. 

Even if one did not know the author, one 
might, for several good reasons, hazard a 
guess that he works in the field of paint and 
varnishes and not in the “ plastics industry.” 
If we may disclose them immediately, they 
are his elaboration of resin and modification 
of it, the inclusion and careful descriptions 
of oil soluble phenol-formaldehyde resins, 
alkyd resins and maleic resins, which are 
unknown in a practical sense to the worker 
in the plastics field, and finally by the type 
of some of the analytical methods at the end 
of the book. 

This is primarily a text-book for students, 
and in spite of the above remarks will be of 
great use to any student in any field of syn- 
thetic resins, for the processes involved in 
their formation are not only simple and care- 
fully described theoretically, but following 
each type are given accurate and practical 
laboratory methods of their production. 
There are over 50 of these excellent experi- 
ments. Such a method of presentation has 
not, we believe, been made before. ° 

The author begins his book with a short 
treatise of organic chemistry, the basis of all 
synthetic resins. This is unusual (and to us 
somewhat unnecessary), for we would insist 
on such basic knowledge in any resin student. 
On the other hand, we admit that if the 
student’s knowledge of it is sketchy, this 
chapter is most helpful and leads the student 
to organic chemical study of the main chemi- 
cals employed in resin production. A chapter 
on the history of the subject follows. 

Chapter III is devoted solely to rosin and 
its derivatives, and here, of course, we see 
the paint chemist, peering through a hole in 
his plastic curtain and almost winking at us. 
Ah! well, we forgive him; but we wonder 
what so many workers outside the varnish 
industry will think of him. Rosin is a natural 
resin, and without wishing to be pedantic 
it might adequately have been treated in the 
chapter on phenolic resins and modifications 
of them. Nevertheless, its use in the varnish 
industry is enormous, and its employment 
in changing the characteristics of many resins 
is very wide. ; 

The chapters that, follow—phenol-for- 
maldehyde resins, rosin modified, phenolic 
resins, amino resins, alkyd resins, maleic 
anhydride resins, polyamide résins and 
etheroid resins—are all excellent, the 
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descriptions being supported throughout by 
laboratory experiments, 

The three last chapters are also note- 
worthy. The first is a description of Kienle’s 
functionality theory, which certainly deserves 
a chapter to itself. The second, on note and 
report writing, is never amiss, while the third 
on analytical methods gives adequately some 
of the most important quantitative methods 
of control and analysis in the field. 

Here are a few points which the author 
might accept in very friendly criticism: 

Page 1, lines 1 and 2. “Except for a 
few special cases, e.g., silicon resins, all 
synthetic resins are organic chemicals.” This 
is news. It might be true that without the 
carbon constituents the silicones would not 
be resins. Seeing that they are synthetic 
resins and, moreover, useful as film-forming 
compounds, surely they deserved an appear- 
ance in the book. 

Page 39, bottom line. “In industry only 
crude cresols are used.” We are sure the tar- 
distilling industry would object to the word 
“crude,” for the cresols are carefully pre- 
pared even in these days of scarcity. We 
hope Dr. Martin merely means “ mixed 
cresols.” 

Page 134, line 22. “ The vinyl resins are 
products of the carbide industry.” This is, 
on the whole, true, but his example of poly- 
styrene is made from ethylene, which, 
unhappily in this country, is made from 
alcohol. We may also soon see vinyl chloride 
and styrene made by the petroleum industry 
in this country. 

This is a very good text-book, and we hope 
it will have a very big sale. We are grad- 
ually getting the books we deserve. 


Technological and Physical Investigations on 
Natural and Synthetic Rubbers, By A. J. 
Wildschut. Pp. 173. Elsevier Publishing 
Co., Ltd.; distributed by Cleaver-Hume 
Press, 42a, South Audley Street, London. 
W.1. 16s, net. 

This is the second in a series of mono- 
graphs covering the progress of scientific 
research in Holland during the war. The 
author, a research engineer of the Rubber 
Foundation at Delft, has divided his survey 
of the subject into technological studies and 
physical studies, defining the two as those in 
which only arbitrary or comparative results 
can be obtained (technological) and those 
capable of an absolute definition (physical). 

As the majority of the work reported in 
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this monograph was carried out during the 
German occupation of Holland, references 
to current British and American practice are 
almost non-existent and the original work 
carried out was, perforce, on materials of 
German origin. As a result of this, the 
publication is of considerable value to tech- 
nologists and research workers in this 
country. It gives a clear, comprehensive, 
and, on the whole, unbiased account of the 
properties and behaviour under test of 
typical synthetic rubbers, such as Buna S, 
neoprene, Thiokol, Perduren and Perbunan, 
compared with other synthetic rubber-like 
materials, such as Oppanol, Plexigum, 
Mipolam and Koroseal, using natural rubber 
as a standard. We are pleased to note the 
distinction throughout the monograph 
between materials having rubber-like proper- 
ties as produced, and those showing such 
properties only when modified by plasticizer. 
Of the studies on natural rubber, the 
most interesting is that of the technological 
studies (Chapter III), where an account is 
given of the “ vulcanization” of rubber by 
the use of certain types of phenolic resin. 
The possibilities of development of this type 
of combination appear to be well worth fur- 
ther investigation, and we shall hope to see 
further publications from the author on this 
phase of his work. No doubt the use of 
this type of cross-linking agent with some of 
the synthetic rubbers will be the subject of 
future investigation. 
Throughout the monograph, the use of 
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At St. Mellons 
County Club, near 
Cardiff, ‘“ Holo- 
plast’” has been 
used with new free- 
dom in design. 
Every feature of the 
horseshoe bar was 
made and erected 
in situ by two local 
carpenters, aided 
by ordinary hand 
tools. Bar, shelves, 
and doors are all 
made from 1 in. 
“‘Holoplast.”” The 
picture frames in- 
corporate ** Holo- 
plast,” with ends of 
cavities sealed to 
retain water and 
part of one face cut 
away to accommo- 
date flowers. 








graphical presentations of comparisons, 
rather than the production of tables crowded 
with figures, makes the reading and under- 
standing of this report an easy matter. There 
is one small criticism to make: the choice of 
terminology is not always one which is in 
general use in this country, e.g., the use of 
“period” as a measure of frequency on 
page 30. Similarly, in the definition of 
dielectric constant on page 29, it would have 
been better to say “ the ratio by which. . .” 
There appears to be an inaccuracy in Table I 
on page 7, where mowilith and gelvar (pre- 
sumably gelva) are implied as being poly- 
vinyl alcohol instead of polyvinyl acetate. 
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World’s Industry 
Employs Plastics 


GENERAL ENGINEERING 
2 Vulcanized fibre 
t has been successfully 
employed. for 
machine parts ever 
since it was first 
commercially made 
‘in the early 1900's. 





: Selected applica- 
tions, such as gears, 
self-locking nuts, gaskets, - insulation: 


abrasive discs, link-belts, shuttles, etc., are 
described in “ Machine Design,” 1947/ 
Nov./ 109. 


Foundry Patterns.—Plastics are useful 
materials for producing duplicate foundry 
patterns, especially when quantity produc- 
tion is required. Thermosetting phenolic 
resins can be cast without pressure, and 
require little or no surface treatment. 
E. J. McAfee describes the mould pre- 
parations, the blending and mixing of the 
resin, method of pouring, and the baking 
of the pattern. (“ American Foundry- 
man,” 1947/July/26.) 

Thin-walled Bushings.—D. A. Baker 
makes suggestions for the machining of 
thin-walled bushings made of “ Lucite.” 
The cutting tool for the external diameter 
operates with a rather small clearance 
angle of | degree only, whereas the back 
rake angle is almost 60 degrees, and little 
pressure is exerted on the very thin wall 


of the bushing. (° Machinery,” N.Y, 
1947/Nov./171.) 
Grinding wheel made of resinoid 


bonded aluminium oxide do not clog and 
smear when grinding and deburring cast 
aluminium = alloys According w FE 
Schulte, comparison tests with other types 
of grinding wheels show thet superwrity 
Purther tests have been carried oul to 
determine the optimum grinding speed 
which should be as high as possible (ea) 


9,000 ft./min.) to reduce wear of wheel. 
Hints upon wheel selection of various 
types of grinding operations are given. 
(“‘ Werkstatt and Betrieb,” 1947/Aug./ 
203.) 


Centreless grinding of plastics hitherto 
seems not to have been applied, except in 
the manufacture of fountain pens. The 
field has now been extended to other com- 
ponent parts by running plastic rods of 
small diameter through the centreless 
grinding machines with a speed of over 
100 ft./min. By this means laminated 
phenolics have been ground to spherical 
shape from square sections moving at 4 to 
10 ft./min. (“ Mech. World,” 1947/ 
Nov. 14/499.) 


Milling Technique.—M. Geyer carried 
out comparison tests with several types of 
end mills for the milling of grooves in 
laminated plastics. End mills with a lead 
of 45 degrees showed very unsatisfac- 
tory results, but end mills with a negative 
lead of 8 degrees could produce very 
satisfactory grooves. The mill of about 
}-in. diameter runs at 750 r.p.m. and had 
5 degrees rake normal to the cutting edge; 
the clearance angle in the same plane was 
15 degrees. (“ Werkstatt and Betrieb,” 


1947/ Aug./202). 
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Adhesive stan- 
dards sponsored by 
the American Society 
for Testing Materials 
have been compiled 
m 68 5$0-page 


brochure. Some tes 
methods given are 
oil tentative, three 
methods for cubber adhesives are 
mehuded (‘ASTM 1916, Race Street 


Philadephia }, Pa) 
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Soft gasket materials are to be tenta- 
tively standardized in Germany by a com- 
mittee appointed for that purpose. It is 
intended to develop standards in con- 
formity with those on plastics. (“ Werk- 
statt and Betrieb,” 1947/Sept./234.) 

Laminated Plastics. — Manufacturing 
facilities of the plant of the General Elec- 
tric Co. at Coshocton, Ohio, said to be 
the largest special plant of its kind for 
producing. laminated plastics, are 
described in ‘“ Machinery,” N.Y., 1947/ 
Nov./155. 

Saw tooth pitches and saw velocities 

recommended for the efficient sawing of 
various types of plastics are given by G. 
Shepherd. (“Tool and Die Journal,” 
1947/Nov./78.) 
‘Simple candelabra for four candles, 
formed wholly by bending transparent 
plastic, is described by E. Waltner. 
(“ Popular Science Monthly,” 1947/Oct./ 
180.) 

Vinylidene Plastics. — Outstanding 
properties of polyvinylidene chloride, 
known generally in America under the 
name of “Saran,” are reviewed by 
Ch. Breskin. A wide range of consumer, 
commercial and industrial applications 
for post-war applications are noticed. 
(“ Scientific American,” 1947/Oct./165.) 

Synthetic finishes and the technique of 
their application for the finishing of radio 
parts are described by H. Chase. 
(“ Products Finishing,” 1947/Sep./24.) 

Electrical connectors of hot moulded 
Bakelite can be screwed directly into 
stripped conductors; no twisting of the 
wires is necessary, and small size permits 
their use in switchboxes. (“ Machine 
Design,” 1947/Oct./123.) 

Forming techniques with transparent 

Lucite” and “ Plexiglas” materials 
can easily be applied by amateur crafts- 
men; ilustrated examples are given in 

Science Hlustrated,” 1947/Sept./98 

Raw-material position of Cerman 
plastics industry is reviewed by G 
Metulat He admits that an accurate 

nd detailed survey is not possible, so 
hong as the present zonal divisions exist, 
vd the supply of the basic raw material 





PLASTICS 15 


—coal—is not.settled. The article deals 
with plastics derived from _ natural 
products, condensation and polymeriza- 
tion products, as well as polycondensa- 
tion products. (“Kunststoffe,” 1947/ 
May/93.) 

Moulds which are heated up to 
300 degrees F. and have to be cooled to 
100 degrees F. require a cooling time of 
about 3 mins. (“ Mechanical World,” 
1947/Oct. 17/406.) 

Rear-view convertible head for certain 
types of cars, such as Ford and Mercury, 
have been developed by Plexi-top Co., 
Detroit. It is fixed to the car body by 
five fasteners, simply cperated. (“ Autom. 
Industries,” 1947/Oct. 1/19.) 

New Plastic—A colloidal blend of 
polyvinyl chloride resins and nitride 
rubber polymers (Geon Polyblend 500 x 
503, B. F. Goodrich Chemical Co., 324, 
Rose Building, Cleveland, 15) combines 
toughness and flexibility. The character- 
istics of vinyl elastomers are achieved 
without plasticizer. (“ Machine Design,” 
1947/Nov./166.) 

Soft synthetic rubber seal with a steel 
core is used on a new line of ball bearings 
by Merlin-Rockwell Corp., Jamestown, 
N.Y.; the object is to retain the lubricant 
and exclude foreign material. (“ Machine 
Design,” 1947/Nov./167.) 

Motorcar Bodies——L. A. Warner has 
described the design and construction 
of a reinforced plastic automobile. The 
body is designed to carry all chassis 
load, no separate frame being pro- 
vided. Thermosetting resins reinforced 
with glass fibre are used, altogether in six 
different types. The floor is of honey- 
comb structure, varying in thickness from 
2 in. to § in. The pillar sections are 
of solid fibreglass laminate, and cap- 
able of sustaining an end load of 75,000 Ib. 
Springing is obtained through air bellows 
and an expansion tank; lightweight tyres 
and tubes are also provided. (SAE. 
Preprint, 1947/June 1-6.) 

Hlectrical Insulation. Wo Whitehead 
discusses the manifold uses of © Fortisan ” 
aso textile material in the electric indus- 
tries. (° Wire and Wire Products,” 1947) 
2 os) 
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Cellulose Acetate Plastics 


VIlI.—Manufacture of Cellulose Acetate Film 


Previous articles in this series have dealt 
with the ingredients used in making up the 
cellulose acetate plastics mass. The author 
now outlines some of the methods available 
for making plastic sheeting and film from 
these ingredients, beginning with the solvent- 
casting method. 


T= technique of film casting from 
solution for the manufacture of 
nitro-cellulose film, has been used since 
long before the first World War, and it 
was an obvious step to use the same 
method for cellulose acetate once the 
production of this material was estab- 
lished. It is still the only important 
method for producing continuous lengths 
of clear transparent sheeting of even 
thickness. The full possibilities of the 
film-casting method have not yet been 
fully explored in spite of its long history, 
and its use is likely to be extended in 
the future rather than lessened. The 
emphasis, both in the past and to-day, has 
been on the production of very high 
quality and flawless film for use in the 
photographic industry, and this has 
tended to overshadow the development 
and improvement of the film-casting 
method from the point of view of high- 
speed production at low cost of good 
commercial grade film. 

The method is based on the simple 
principle that if a solution of cellulose 
acetate is allowed to evaporate on a 
highly polished surface a continuous, 
transparent and self-supporting film is 
deposited which can be readily stripped 
from the surface on which it was cast. 
The main stages in the commercial 
exploitation of this simple process are 
shown in Fig. 1, and these will now be 
discussed with some detail. 


The Mixing Operation 
Normal commercial cellulose acetate 
film does not consist of pure cellulose 
acetate, but of mixtures of this material 
with substantial proportions of plasti- 


By 
Vivian Stannett 


cizer, together with any colouring 
materials which may be required. These 
additions have been discussed in previous 
articles and to show the type of mixtures 
made up for film casting, some repre- 
sentative compositions are given in 
Table 1. 

Acetone is often used as the only 
volatile solvent, but as can be seen from 
this table, a proportion of co-solvents 
and diluents is sometimes added. This 
is done for several reasons; it brings 
about reduction in the viscosity of the 
solution, thus enabling a higher solid 
content to be built up and also these addi- 
tions retard the drying rate of the film 
which can be advantageous in preventing 
blushing and blistering during . drying. 
However, this latter action is usually 
regarded as a disadvantage, owing to the 
resulting reduction in the speed of pro- 
duction. Perhaps a more common 
reason for these additions is economic, 
as they are usually much less expensive 
than acetone. At the present time, of 
course, the critical shortage of acetone 
has led to a maximum use of these addi- 
tions. A general disadvantage of using 
mixed solvents is the resulting complica- 
tion of the solvent recovery process, 
which is often accompanied by a drop 
in overall efficiency. 

The ingredients are mixed together in 


Table |. 
Typical Mixes for Cellulose Acetate Film. 
1 i. tH. 


Clean sorted film scrap .. os _ 60 !b 
Cellulose acetate flake .. .. 100 100 50 Ib. 
Dimethyl! phthalate is a ae 17 — 
Triacetin . — = 12.5 Ib 
bee 2 phosphate . 8 2.51 
Zinc oxide ., — 10 — 
Acetone we 200 170 180 litres 
Methyl alcohol re _ _ 
Methylated sommh — 10 10 litres 
Benzene > - — 10 litres 
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Cellulose Acetate Flake 
Mixing Plasticizers 
{ Solvents 


Filtering 


De-aerating Re-use 


oa } bn Recovery Plant 


After-drying 
Trimming 
Reeling, Packing, 
Dispatch 


Fig, 1.—Main stages in manufacture of 
cellulose acetate film. 


large. vertical mixers, equipped with 
paddle stirrers and jacketed to enable 
them to be heated or cooled as required. 
The solvent is usually added first, fol- 
lowed by the other ingredients. Solution 
can be accelerated somewhat by raising 
the temperature. © This, however, is 


usually automatic, due to friction and . 
* heat of solution. 


Normally, at least 
eight hours are given to the mixing pro- 
cess, the length of time taken for com- 
plete solution being largely governed by 
the condition of the cellulose acetate 
flake. When mixing is judged to be com- 
plete, a sample is withdrawn and 
examined for viscosity and colour. 

The viscosity is determined usually by 
the falling ball method, which will be 
described in detail later in this series. 
This is an important factor in the casting 
process itself and is controlled within 
narrow limits. If the viscosity is incor- 
rect, it is adjusted either by the addition 
of solvent, if too high, or by adding more 
cellulose acetate if too low. After 
remixing, a fresh test sample is_ with- 
drawn for further determination, and 
this is continued until the correct viscosity 
is obtained. This is usually attained in 
one addition by the use of a series of 
practical correction factors. 

The colour is. checked against a 
standard and any additions needed are 
then estimated and added, followed by 
further examination, and so on, until the 
colour is judged to be correct. The small 
sample is usually cast to a film for this 
examination, which is carried out even 
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for “colourless” film in most cases. 
The “colour” in this latter case is 
adjusted by the addition of small quanti- 
ties of blue dye, as previously described. 

When the colour and viscosity are 
approved, the solution is heated up to 
near boiling point in order to lower the 
viscosity as much as possible and is then 
pumped out of the mixer from the 
bottom and forced through filter presses 
into the storage tanks» The filtering 
medium can vary in kind and most of 
the normal varieties, such as fabric and 
gamgee tissue can be used. Cotton wool 
pads are among the most popular types 
of filtering medium used. The storage 
tanks are situated well above the casting 
machines themselves and are arranged so 
that the viscous dope can be fed directly 
by gravity. They are fitted with small 
air vents and jacketed for hot water 
heating. The dope is de-aerated by 
warming it and leaving for several hours. 
Often, more than 48 hours elapse before 
the filtered dope is actually cast into film. 

The Casting Process 

The casting of film from solution is 
carried out in a continuous fashion. In 
brief, the solution is allowed to flow onto 
a moving wheel or a moving endless belt. 
In either case, when a complete revolu- 
tion has nearly been made, the film is 
substantially dry and is stripped from the 
surface and taken away over rollers. In 
early days a wheel machine was normally 
used, but to-day band-type machines are 
responsible for most of the acetate film 
which is being produced. The wheel 
machine has the big advantage that its 
rigid metal surface of nickel, stainless 
steel, etc., can be given a high polish and 
kept polished. . This high polish is very 
necessary in order to produce film with 
a polished surface and consequent trans- 
parency, the air-dried surface being 
always polished, as it dries out in this 
condition. 

In the case of the band machine, the 
highly polished metal surface is not easily 
attained, and other devices have to be 
employed as will be seen later. The big 
disadvantage of the wheel machine is that 
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Fig. 2.—General arrangement of band-type casting machine for cellulose acetate film. 


the length of available casting surface is 
smaller. For example, a 15-ft. diameter 
wheel has a circumference of about 47 ft., 
whereas 90-ft. bands are quite usual. 
The significance of the length factor is 
that a longer time is taken to complete 
one revolution, giving greater drying 
time. This means that the speed can be 
increased to give a faster production rate. 
A band 90 ft. long, then, will give nearly 
double the production of a wheel with a 
diameter of 15 ft. Again, the longer dry- 
ing time which is possible with a band 
machine means that thicker film can be 
cast. For very high quality film, such as 
required for photographic film base, 
wheel machines are often preferred, but 
for all other purposes band machines are 
usually chosen. 

The wheel machine consists essentially 
of a large metal drum up to about 15 ft. 





in diameter and 4 ft. in width. It has 
a highly polished metal surface and is 
usually fitted for water cooling. The 
drum is completely surrounded and closed 
in, except for a small slit where the film 
is withdrawn. The surroundings follow 
the contours of the drum and are made of 
a thermally insulating combination. Heat- 
ing platens are arranged above the drum’s 
surface, and the machine is fitted with 
suction pipes to draw off the solvent, as 
the film dries. It is used in exactly the 
same way as the band machine, which 
will now be described in more detail. 


Band-type Film-casting Machine 
The general arrangement of the band 
type of film-casting machine is shown dia- 
grammatically in Fig. 2. The length of the 
band itself can be anything up to nearly 
100 ft. and the width to about 50 ins. The 





Fig. 3.—Battery of filtration units for film-casting dopes. (Courtesy of Utilex Ltd.) 
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band is almost always made of copper, 
although in recent years, pure nickel and 
stainless steel bands have also been used. 
The band is supported by two drums, one 
at each end, the one at the casting end 
being motor driven and water cooled. 
Further support is given to the band by a 
number of small rollers, situated at points 
between the two revolving drums. The 
whole affair is virtually completely en- 
closed in a wood and metal jacket, which 
is fitted with suction pipes and heating 
panels as indicated in the diagram. 

The metal bands are not normally 
highly polished enough to give a film of 





Fig. 4 (above).—Modern film-cast- 
ing machine for cellulose acetate. 
(Courtesy of Utilex Ltd.) 


Fig. 5 (left).— 
Another view of the 


- same machine (feed 


end). 


satisfactory transparency and gloss. Con- 
sequently, the band must first be coated 
with a continuous film of a suitable 
organic material which dries to give a 
highly polished surface. The most com- 
monly used material for this purpose is 
gelatine, plasticized by the addition of a 
little glycerine, although many other 
materials such as polyvinyl alcohol have 
also been tried and used. The spreading 
of this coating to give a perfectly polished 
surface with an invisible join requires 
great skill, particularly. with regard to the 
joining operation. The exact method of 
making an invisible join is kept a close 
secret by the companies concerned, but 
the general principle is to run a complete 
round of gelatine, and stopping the 
machine as near as possible to the start- 
ing point. The join mark is then filled in 
by warming the gelatine until it flows. 
When the join has been made, the 
gelatine band is carefully dried by the 
application of heat and finally produces 
a very hard and glossy coating. Unfortu- 
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Fig. 6.—Solvent recovery plant: activated 
carbon towers. (Courtesy of Utilex Ltd.) 


nately, the life of these bands is not very 
long and they need to be frequently 
renewed. They are also subject to being 
easily scratched or otherwise marked, 
which again renders them useless. This 
leads,-of course, to a loss of production 
and the gelatine-coated copper band is by 
no means a Satisfactory substitute for 
highly polished metal such as is possible 
with a wheel machine. 

The viscous cellulose acetate solution 
is fed by gravity from the storage tank 
into the casting box, from where it spreads 
evenly on to the moving band. The cast- 
ing box consists essentially of a V-shaped 
trough, usually made of brass, and its 
height above the band can be accurately 
adjusted by means of thumb screws at 
either end. The sides of the trough are 
arranged so that they can be opened or 
closed by a simple screw mechanism. The 
adjustment of the thickness of the finished 
film is a matter of some difficulty, as it 
depends on several factors, including the 
solids content of the solution and its vis- 
cosity, and also the height of the box 
above the band and the speed at which 
the band is travelling. As standard mixes 
are usually run, thickness can be con- 
trolled quite accurately by an experienced 
operator by means of the screws govern- 
ing the height of the box above the band. 

Very careful adjustment of the heating 
panels is necessary in order to give a 
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maximum drying rate and, at the same 
time, prevent the formation of bubbles 
in the film due to too rapid evaporation 
of the film. The temperatures of the heat- 
ing panels are so arranged that the cast 
film gradually passes through more and 
more strongly heated regions, as it travels 
through the machine. Very little heat can 
be applied in the early stages, otherwise 
bubbles and blisters form in the film. 

The dried film is stripped from the 
band quite near to where fresh solution is 
being cast and is led away on a system of 
rollers through heated  after-drying 
cabinets, which are also fitted with suc- 
tion. Finally,-the film leaves the drying 
cabinets and is reeled upon cylindrical 
centres. When the required length has 
been produced, the reels are changed and 
full reels are trimmed along both edges 
and either re-reeled into a suitable core 
or cut into sheets, when they are ready 
for packing and despatch. Some machines 
are fitted to trim the sheeting on the cast- 
ing machine itself, just before the final 
reeling. 


Solvent Recovery 


The solvents which are drawn off from 
the casting machine and the drying 
cabinets are recovered for re-use. This is 
accomplished either by refrigeration or by 
the activated carbon adsorption methods. 

The refrigeration method was very 
popular in Germany, and simply consists 
of passing the vapour through a refriger- 
ator. This causes the solvents to condense 
and they are drawn off at intervals. The 
substantially solvent-free vapours passing 
through the refrigerator are rewarmed 
and drawn into the machine again: 
Recovery yields of up to 85 per cent. have 
been claimed for this method. 

The activated carbon adsorption method 
is very widely used in this country and in 
the United States. Although the equip- 
ment needed is bulkier and more expen- 
sive than the condensation equipment, it 
is very economical to operate and can 
give a much higher recovery yield. Over 
90 per cent. recovery has been obtained 
in many cases. The plant consists of a 


(Continued on page 30) 
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synthetic Enamels for 
Insulation of Copper Wire 


NOTHER method of use of the resins 

referred to in the previous instalment 
of this article is quoted by Du Pont,*° who 
use a dispersion of the resin in a medium, 
e.g., furfuryl alcohol, di (8 hydroxy ethyl) 
ether, etc., which is non-solvent at ordi- 
nary temperatures, but solvent at elevated 
temperatures, and hence the evenness of 
flow of the coating is obtained when the 
wire enters the oven. If the coating is 
baked at 350-365 degrees C. in a 4-ft. 
vertical oven with a running speed of 8 ft. 
per minute a very satisfactory insulation 
is said to result. Another unusual method 
of hardening and improving  super- 
polyamide wire coverings is due to the 
same company,*! who, subsequent to 
enamelling, pass the wire through a bath 
of certain aromatic amines in substan- 
tially non-solvents for the nylon. Suitable 
solutions are those of phenyl-alpha- 
naphthylamine, —_ beta - naphthylamine, 
diphenyl guanidine or phenothiazine in 
aqueous alcohol or dioxan. A 3-6 per 
cent. solution seems to give adequate 
results if the wire is passed through the 
bath with an immersion time of 1-12 
hours at 25 degrees C. or 1-5 minutes at 
78 degrees C. 

A composition usable on vertical 
machines is claimed by Du Pont,” 
comprising a mixture of nylon and 
phenol, which may or may not be dis- 
solved in a neutral solvent: 
coating is passed through the oven at a 

Table 1. 








Per cent. | Per cent.| Per cent. 





Glyceryl phthalate .. 60 38 50 
Linseed oil ia 35 - 34 
China wood oil ae - 42 16 
Resin .. és 5 20 - 











The wire — 


(contd.) 
By C. R. PYE, B-sc.,F.R.1.C. 


temperature above the melting point of 
the nylon (400-450 degrees C.), where- 
upon the phenol is volatilized and the 
nylon flows to give an even coating to the 
wire. The same company have also 
published® a coating of composition 
including nylon, an alkyd resin and a 
phenolic resin of the modified type 
soluble in coal-tar naphtha. This latter 
resin acts as a blending agent for the 
alkyd. Typical alkyds which can be 


- used are given in Table 1, whilst typical 


compositions for the enamel are given in 
Table 2. 

The nylon should always be present to 
the extent of at least 25 per cent, of the 
non-volatile portion of the enamel. The 
enamel is baked at 500-700 degrees F., 
and a typical schedule is 15-20 secs. at- 
525 degrees F. A nylon produced by the 
condensation of hexamethylene diamine 
and adipic acid at 270 degrees C. for 
about.16 hours which gives an intrinsic 
viscosity of about 0.8 and a melting point 
of 260 degrees C. is dissolved in m- cresol 
coated on to wire and passed at 30 ft. 

















Table 2. 
I i 
Per cent. Per cent. 
Nylon .. 50 25 
Alkyd resin .. 17 37.5 
Phenolic resin 33 37.5 
m- or p- Cresol 200 100 
Crudecoaltar naphtha 200 100 
Lead/manganese drier 1 2 
Thio diphenylamine 
(to improve heat 
ageing) oa és _ 0.5 
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per minute through an oven at 400 
degrees C. in an atmosphere of oxygen 
to give a tough cherry-red coating, 
according to another patent. 

A modification of nylon by introduc- 
tion of thermosetting resins of the cresol 
or melamine formaldehyde type has been 
proposed by British Insulated Cables.* 
Ten parts of the thermosetting resin and 
20 parts of the nylon are dissolved in a 
solvent such as cresol. Combination 
cresol-melamine formaldehyde _ resins 
seem to be indicated as usable in this 
patent. 

A similar claim has been made by the 
General Electric Co. (U.S.A.)** where 
an alkali catalysed heat hardenable cresol 
formaldehyde resin is used in combina- 
tion with nylon, the nylon being in the 
ratio of 2: 1 to 20: 1 of the cresylic resin 
in a 20 per cent. solution in a mixture of 
24: 1 naphtha to cresol. Du Pont have 
also claimed*’ the use of nylon in com- 
bination with urea formaldehyde resins, 
the whole condensation being performed 


in two stages, i.e., the diamine, dicarboxy 
acid and urea are first reacted followed 
by further urea, an alcohol and formalde- 
hyde. The usual dehydration and dilution 


‘ to solid content follows. The combina- 
tion of polyamides (about 25 per cent.) 
with about one part of alkyd to two parts 
of a phenolic resin is claimed to 
give an enamel of superior heat ageing 
properties and improved insulation under 
humid conditions. 
poration® have produced an enamel 
by polymerization of the furfuryl alcohol 
or aldehyde in the presence of a poly- 
amide. The enamel is said to be suitable 
for stoving at comparatively low 
temperatures. 

The solvent difficulty in the case of 
this type of enamel is even greater than 
in the case of the polyvinyl acetal resin 
based enamels and, as will be seen, all 
the compositions quoted in this section 
have included a phenolic compound as 
the solvent. It is interesting to find,‘° 
therefore, that beta-nitro aliphatic 
alcohols or certain alkyl (C,—5) deriva- 
tives can be used quite ey in 
this type of enamel. 


General Cable Cor-, 
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Other solvent mixtures have also been 
used, viz., Du Pont‘! claim the use of a 
solution of a polyamide produced from 
a diamine and a dicarboxy acid and a 
mono-amino-mono carboxy acid, e.g., 
6 amino caproic acid in either a mixture 
of 10-90 per cent. of methyl alcqhol with 
9-10 per cent. of a halogenated hydro- 
carbon, e.g., chloroform or trichlore- 
thylene, or‘? an unsaturated alcohol, e.g., 
alkyl alcohol or ethymyl carbinol. 
Similar polyamides can also be dissolved® 
in ethylene chlorhydrin to give stable 
enamels. A further method,“ -not using 
a phenolic solvent, is by using a polymer 
precipitated into aqueous suspension 
stabilized by a small proportion of 
sodium lauryl sulphonate. The coating 
is then heated to 5-600 degrees F. to 
evaporate the liquid phase and fuse the 
polymer into a coherent film. 


Miscellaneous Synthetic Enamels 


In addition to the two main bases of 
synthetic wire enamels several other 
types of resin have been modified so as 
to produce films with the rather 
specialized properties required for wire 
insulation. A resin which has been 
claimed“ to be usable for. this purpose 
is produced by etherification of the 
condensation products of hydroxy aryl 
compounds with more than an equi- 
molecular proportion of formaldehyde. 
The aryl hydroxy groups must be etheri- 
fied to not less than 25 per cent. of the 
theoretical. Suitable etherifying agents 
for a phenolic resin are benzyl, cinnamyl 
or styryl chlorides. _ Furfuraldehyde is 
an extremely useful new raw material 
in the manufacture of synthetic resins as 
it is capable of acting both as an 
acetalization agent and also has the power 
of self-condensation to produce a resin. 
By virtue of the fact that it is an 
unsaturated aldehyde, this is to be 
expected. The formula for this com- 
pound is shown below:— 


HC————CH HC———CH 


4 I I 
HC C.CHO HC 


be 


° ‘0 
Furfural Furfury! alcohol 





re ee ee ek ee 


on = 
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One of the methods involving the use 
of this chemical is due to B.T.H.“*, who 
heat furfuryl alcohol alone or admixed 
with the aldehyde in the presence of a 
suitable catalyst, e.g., inorganic acid salts 
of an amide or an amine. Resins of low 
viscosity are produced if during the 
dehydration the pH is brought to 4-6, 
maximum stability being at pH 4.5. These 
resins are said to harden at temperatures 
as low as 50-150 degrees C. and, 
dissolved in suitable solvents, can be used 
as wire enamels. A further use of these 
furane derivatives is in conjunction with 
a drying oil modified alkyd resin, and is 
claimed* to give an enamel which can 
be baked at 100 degrees C. with a 
passage speed of 35 ft. per minute. A 
still further use of the aldehyde is as a 
polymerizable solvent in enamels noted 
earlier in this paper. 

A further interesting product which 
has been used in the manufacture of 
wire enamels is cashew nutshell liquid. 
This material has been found to be 


principally a substituted phenol where 
the substituent is a long unsaturated 
hydrocarbon chain. Thus resins produced 
by condensation with aldehydes show 
extreme complexity in the molecule, but 
retain a remarkable degree of flexibility. 
Furfuraldehyde has been used frequently 


as the condensing aldehyde. A review 
of the properties and the uses of this 
material was given in a recent publi- 
cation’, : 

A stable melamine - formaldehyde 
condensate suitable for use as a wire 
enamel is claimed to be produced. by 
addition of not more than 1-10th of a 
molecule of a curing catalyst per molecule 
of melamine. A _ suitable catalyst is 
oxamide, and it is interesting to note 
that this chemical will not catalyse the 
curing of urea formaldehyde resins unless 
there is present a proportion of mela- 
mine. Salts of amino esters are claimed’ 
to be usable for a similar purpose in the 
case of urea resins. 

A further vinyl derivative which has 
been used as the basis of wire enamels is 
Styrene (vinyl benzene), and its 
derivatives, B.T.H* have used a 


PLASTICS , 23 


copolymer of m- or p-divinyl benzene 
(5-50 per cent.) with an unsaturated 
alkyd, e.g., diethylene glycol maleate in 
the presence of, e.g., styrene. Polymeriza- 
tion can be carried out catalytically at 
60-110 degrees C. 

Carbon and Carbide Chemicals have 
also used*®? styrene in copolymerization 
with maleic anhydride and plasticized 
with not less than 50 per cent. of a poly- 
alkylene (where the number of methylene 
groups is at least three) glycol. A 
typical composition is produced by 
refluxing for six hours at 65 degrees C. 
1 part of styrene, 1 part of maleic 
anhydride, 0.02 parts of benzoyl peroxide 


_and 3 parts of acetone, and compounding 


the result with 77 per cent. of a polyal- 
kylene glycol in solution in acetone and 
isobutyl methyl ketone. The resulting 
enamel can be baked on copper at 
210 degrees C. in 10 mins., and the film is 
stable after two weeks at 133 degrees C. 
The composition may be stabilized® by 
the addition of 20-30 per cent. of a 
monohydric alcohol or by dispersion in 
aqueous ammonia. The same authors 
have stated later that the water resist- 
ance of these latter adducts is not 
adequate, but that addition of a 
triethanolmine/maleic anhydride resin 
improves this property. Enamels pro- 
duced in this way can be stoved in a 13-ft. 
tower at 815 degrees F. with a running 
speed of 15 ft. per minute. 

Acrylates have also been used in the 
preparation of enamels, for example, 
General Electric Co. have claimed 
solutions of mixtures of polyacrylic esters 
and polyacrylonitrile in suitable solvents, 
and also® that the addition of a small 
amount (less than 5 per cent.) of an 
organic peroxide to polyacrylate com- 
positions improves the electrical and 
physical properties of the film. 

The use of polyisocyanates as addition 
agents to ether resins, which has been one 
of the big developments in synthetic 
resins during the war, - particularly in 
Germany, but which has also been 
investigated in U.S.A., has also been 
used to improve the properties of a wire 
enamel. A very slow coating rate (2-4 ft. 
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per minute) with a baking temperature 
varying from 285 degrees C. at the 
entrance to the oven to 340 degrees C. 
at the exit from the oven is used, and the 
addition of 1 per cent. e.g. hexamethylene 
di-isocyanate is adequate to produce the 
desired improvement. 

Wire enamels softening at a tempera- 
ture of higher than 200 degrees C. are 
claimed®® to be prodticed by the reaction 
of a cyclopentadiene/maleic anhydride 
adduct, a _polyhydric alcohol (e.g., 
glycerol or pentaerythritol), and sufficient 
drying oil acids to give an oil length of at 
least 50 per cent. 

Finally, the most recent development in 
synthetic wire enamels is the use of sili- 
cone resins, which are reported® to be in 
use in U.S.A. by various companies . 


Conclusions 
It will be seen from the above review 
that a considerable amount of research 
work .has been carried out in many 
laboratories to produce synthetic wire 
enamels with properties in advance of the 


conventional oleo-resinous enamels. 
Unfortunately, the supply of suitable raw 
materials—polyvinyl formal, nylon of 
sufficiently low molecular weight, fur- 
fural, etc——has been, and still is in this 
country, very definitely inadequate to 
cope with the possibilities of a complete 
rejection of oleo-resinous enamels. A 
further important factor is that these 
enamels, in general, are unsuitable for 
use in the same type of application 
machines as the conventional enamels, 
due partly to the high viscosity of the 
enamels when the solid content is suffi- 
ciently high to give a reasonable thickness 
of coating in an economic time. Suitable 
equipment for the coating process has 
been described by Du Pont. 

There is no doubt, however, that the 
use of the synthetic type of enamel is a 
development of extreme importance in the 
field of’ insulation, allowing as it does 
greater freedom of choice of solvent in 
the impregnating varnish, which in turn 
‘gives the formulator of these varnishes a 
freer choice in the modern range of syn- 
thetic resins. The amount of copper wire 
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insulated with these synthetic enamels 
which is now on the market is sufficient 
to prove their advantages over the con- 
ventional enamelled wire, but insufficient 
to allow electrical equipment manufac- 
turers to standardize completely on it. 

As the base resins are not produced in 
this country—with the exception of the 
superpolyamides, where the production 
emphasis is on qualities ‘suitable for 
textile manufacture rather than surface 
coatings—the present possibilities for 
large-scale adoption of the synthetic 
enamels are not very bright. “Research 
is proceeding, however, in many labora- 
tories in efforts to obtain an improvement 
in wire enamels which will reduce the 
fears of the equipment maker for the 
quality of his enamelled copper wire, and 
there is little doubt that progress is being 
made towards the desired results. 
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nischen Hochschule al Zurich, "“‘Sohentatd, B.P. 
345,551. (46) B.T.H., B.P. 549,515. (47) H. J. 
Kauth, Bsa! Cable Corp., U.S.P. 2,323,333. 
(48) C. 'ye and K. Parvin, Paint Technology, 10/° 
249. ATH (G.E.C., U.S.A), B.P.. 552.270. 

(50) B.T.H., or 540,198 (51) Idem, B.P. 
576,944. (52) W. N. Stoops, W. A. Denison 
Carbon and Carbide Chemicals, U.S.P. 2,324, 739. 
(G3) Idem, U.S.P. 2,324,740. ge W. N. a. 

E. Staff, Carbon and Carbide Ci f. 


2,375,900 CEC UU SA)USP 2i67 337, 
(56) W. Schulze, G.E.C. eat & U.S.P. 
ney ee 


Plastics, 1944/22/124. "(60) Du Pont, Wire and 
Wire Prods., 1942117/716. 
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PLASTICS 


LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped and addressed envelope should be enclosed in all 





cases where a personal answer is desired. Jt is understood that any letter received may be 
published at the discretion of the Editor. 


Impregnation of Radio Components 

From Vice-Admiral J. W. S. Dorling, 
C.B., M.LE.E., director,-Radio 
Industry Council. 

Sir,—The letter from Mr. C. R. Pye, 
which you published in your December 
issue, makes certain statements—one 
might almost say accusations—which are 
so serious as to call for an authoritative 
reply from the Radio Industry Council, 
which speaks for the vast majority of 
radio manufacturers in the United 
Kingdom. 

May I say at once that the radio 
industry heartily agrees with all that 
Mr. Pye has to say about the need for 
remembering the lessons learned during 
the war on the subject of “ tropicaliza- 
tion”; no one would deplore it more than 
those very firms whose names Mr. Pye 
regards as “household words ” had they 
been forced to take any such “ retrograde 
step” as that which Mr. Pye describes as 
exciting in him a most understandable 
horror. But have they taken such a step? 
What are the facts, and has Mr. Pye really 
sifted them to the bottom before making 
the rather damaging statements contained 
in his letter? Let us sée! . 

First of all, it can be stated quite 
categorically that M® Pye has been 
misled if he has been given to understand 
that British radio component manufac- 
turers “ are not convinced of the benefits 
of impregnation.” Such a statement is 
far from the truth, but even if he had 
been told that these manufacturers do 
appreciate the benefits of impregnation 
he would still not have heard the full 
story, unless he had been told as well that 
they are alive also to the shortcomings of 
impregnation. - 

As Mr. Pye himself admits, there are 
no “impermeable impregnants.” Experi- 
ence during the war—that same experience 
to which you referred in your editorial on 





page 623—showed that to withstand the 
arduous climatic conditions which prevail 
in certain parts of the world, impregna- 
tion alone is not good enough. It has 
been demonstrated: that even the best 
forms of impregnation will neither with- 
stand really extreme climatic conditions 
nor prevent the development of mould 
growth. Consequently, responsible manu- 
facturers take care to see that trans- 
formers designed for use in severe 
tropical climates are hermetically sealed 
after impregnation, thus ensuring full 
protection and impermeability. 

Now, reverting to Mr. Pye’s account of 
his observations at “ Radiolympia,” one 
is forced regretfully to say that, having 
investigated so far, it is a pity he did not 
carry his investigations a little further, for 
had he done so he might have arrived at 
quite different conclusions. Many of the 
equipments and components exhibited at 
“Radiolympia” were designed for the 
home market and not for export. He 
might say that that should make no 
difference, but the fact remains that, in a 
world so full of limitations as our world 
is to-day, it does. 

For at least three very good reasons, 
the components in “domestic” receivers 
are not, as a rule, impregnated. The first 
of these reasons is that the climatic con- 
ditions of the areas in which these 
receivers are to be used (i.e., the British 
Isles and the more temperate parts of 
Europe, etc.) are not such as to necessi- 
tate impregnation. The second reason is 
that, so long as impregnation is not 
necessary, it would be uneconomic to 
incur the added costs involved thereby— 
and we must not forget that economics 
still count! The third reason is that, even 
if manufacturers were prepared to incur 
these extra costs, they wouid still be faced 
with the fact that suitable impregnants 
are not plentifully available to-day— 
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certainly not in sufficient quantities for 
their whole output—and therefore the 
limited supplies that can be obtained must 
be reserved for use with components 
destined for the more tropical markets 
overseas, where they are all needed. 

I feel sure that had Mr. Pye pursued 
his inquiries to the point of examining the 
actual chassis of some of our really 
representative export models, he would 
have discovered that some form of 
impregnation was employed in all of 
them, while many went farther and 
embodied “ potted ” components. 

No, the lessons learned by the British 
radio industry during the war have not 
been forgotten, and in view of the fact 
that valued overseas customers may even 
now be reading Mr. Pye’s letter and 
drawing questionable conclusions from it, 
to the detriment of British exporters, the 
Radio Industry Council feels that it is 
only fair that, through your columns, it 
' should be given the chance to express the 
wholehearted conviction that, so far as 
“ tropicalization” is concerned, British 
radio technique is second to none in the 
world. J. W. Dor ING, director, 

Radio Industry Council. 

59, Russell Square, 

London, W.C.1. 


Sir,—I entirely agree with your cor- 
respondent, Mr. C. R. Pye. Elimination 
of all forms of insulating impregnants or 
sealing coatings from radio equipment is 
courting certain disaster abroad. It would 
not have been thought necessary, in these 
days of enlightenment, to have to 
emphasize the value of these essential 
forms of insulation. 

For’ any sort of reliability under 
tropical conditions impregnated or effec- 
tively sealed components are essential. 
It would seem that the climatic conditions 
prevailing in India or Nigeria in the wet 
season, to name but two examples, have 
been ignored. The combined conditions 
of heat and humidity cause surpfising 
chemical decomposition and corrosion. 

I wonder if the radio designers have 
given this aSpect careful consideration? 
From your correspondent’s letter it would 
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appear they are relying for permanent 
and effective insulation almost entirely on 
wire enamel. 

Enamels vary widely in their composi- 
tion and properties, and some, more 
particularly the oleo-resinous types, will 
be susceptible to hydrolysis under per- 
sistent tropical conditions. It is not 
impossible that some such enamels may 
be reduced to a pasty, hygroscopic mass 
with negligible insulating properties. 

Furthermore, wire enamel might easily 
be cracked or its adhesion impaired by 
accidental. overstretching during winding. 
Normal routine testing in this country 
might not detect such defects, but 
exposure to high humidity, or extreme 
cold followed by humid conditions else- 
where would, very rapidly. 

How it is hoped to prevent electrical 
breakdown between the tiny inevitable 
bare patches (pinholes) of enamelled wire 
by using unimpregnated-paper interleav- 
ing only, under humid conditions, is 
beyond. comprehension! 

The use of the correct impregnating 
insulating» varnish or external sealing 
compound is an effective insurance 
against these failures. 

Furthermore, it is not only the domestic 
user of radio who has to be considered. 
Much radio equipment is used for vital 
communication; for example, between 
isolated spots, in aeroplanes, ships, and 
now recently in Coal mines. Insulation 
failure in such cases, where human life is 
involved, may e@ily cause a disaster of 
terrifying magnitude. It is to be hoped 
that the practice of employing impreg- 
nants and sealers will not be discontinued 
in such cases, whether for Service or civil 
requirements. 

We shall in the not-very-distant future 
be competitors with native-made radio 
equipment. I was privileged, whilst on a 
Government Mission to India during the 
war, to inspect an electrical concern in 
Bangalore, Mysore State. Vacuum auto- 
claves for impregnation were a prominen' 
feature of this exceedingly well-equippec 
establishment. If we intend to send radic 
equipment to India unprotected to com- 
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yete against native equipment, which is, 
hen our days there are numbered. If 
uur other exporting competitors, e.g., 
\merica, protect their equipment, then at 
east we should do likewise or retire 
-racefully. If they do not, then we have 
_ golden opportunity, by protecting ours, 
-9 scoop the trade by reliability of 
verformance. 

The case against unimpregnated com- 
ionents can be developed considerably, 
but I am reluctant to consume more of 
your valuable space on a subject which 
should have been settled once and for all 
iime. H. W. CHATFIELD. 

Croydon Surrey. 


Sir,—Mr. Pye’s comment on impregna- 
tion shows the difficulty of industry to- 
day. Undoubtedly he knows where, when 
and why to use impregnates theoretically, 
but in spite of this the electrical industry 
is not convinced. on the point. The 
reasons for this situation are as follow:— 

(1) Materials involved in the wind- 
ing are:— 

(a) Wire insulant having vary- 
ing chemical character (see article 
by Mr. Pye, same issue). 

(b) Papers—ditto remarks. 

(c) Plastics—ditto remarks. 

(d) Bindings—ditto remarks. 

(2) Impregnates are not always bal- 
anced to avoid some chemical reaction 
with these components and in conse- 
quence the impregnate can do more 
harm than good. 

(3) The protess of impregnation can 
distort the winding. It can and does 
trap moisture, which is possibly evolved 
from (1). 

(4) No organic impregnation yet has 
produced a properly sealed component 
owing to the inherent thermal 
instability of organic materials, which 
forces the electrical designer to design 
downwards to avoid disintegrating the 
insulant and impregnate. 

Devices other than windings found in 
radio, such as valves, resistances, etc., run 
at temperatures up to and above 250 
degrees C., and with due respect to all con- 
cerned the question has not been attacked 
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from a logical angle, as far as trans- 
formers are concerned. 

The transformer and condenser should 
not be harnessed to superior candle 
waxes which pass out at low tempera- 
tures. Intense development is required on 
materials which will stand 350 degrees C., 
and yet can be easily manipulated. 
Teflon (polytetrafluorethylene) offers 
hope, but it is a waste of effort to consider 
materials which will not stand at least 
300 degrees C., as this is what is required. 

I am associated with a development 
which produces transformers running at 
200 degrees C., surface temperature. The 
consequent saving in size, material and 
cost is really valuable and I would suggest 
Mr. Pye develops along these lines rather 
than trying to make the best of a tech- 
nique which has not proven itself after 
20 years’ trial and error, and, in any case, 
does not meet the true requirements of 
the industry. 

RONALD J. STEVENS. 

Coombe Lane, 

Kingston Hill, Surrey. 


Sir—I agree with Mr. Stevens that 
impregnants and the process of impreg- 
nation can lead to those defects 
enumerated in (2) and (3). If, however, 
moisture trapped in the windings is 
evolved from the materials of construc- 
tion, then I would submit that the 
impregnation has been badly performed 
as the essential pre-requisite to impregna- 
tion is effective pre-drying. Equally the 
defects mentioned can be traced back to 
either an incorrect choice of impregnant 
or an inefficient impregnation process. 
Both these causes and hence the defects 
could be minimized by collaboration 
between the user and the manufacturer 
of the impregnant. 

I would hesitate to suggest that the 
reason why organic impregnation has 
failed to produce a properly sealed com- 
ponent is inherent thermal instability. 
This may have some bearing on the sub- 
ject but surely the major cause is the 
permeability to moisture vapour of the 
impregnant, a point mentioned in my 
earlier letter. This property of the film 
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is said to vary with temperature accord- 
ing to the following relation:— 
E 

P=P,c° 
where P = permeability and P, = original 

permeability 
(Doty, Aiken and Mark, “Ind. Eng. 
Chem.,” Anal. ed., 1944/16/686), but 
increase in moisture vapour transmission 
at this rate, which is sufficient to cause 
instability of electrical properties, does 
not mean that the film breaks down and 
ceases to be a coherent film which is my 
interpretation of the effects of thermal 
instability. 

I do agree that one weakness of 
organic insulation is thermal instability, 
but the use of “superior candle greases ” 
for impregnation of transformers and 
condensers mentioned by Mr. Stevens is 
by now a well-established procedure and 
at least one Service department has 
standardized on the use of a microcrystal- 

.line wax. There is a_ weight of 
experimental evidence to support this 
decision, but it must be understood that 
only those waxes which show this par- 
ticular physical structure and with a 
softening point in excess of 70-80 degrees 
C. are suitable for the purpose. A great 
deal of research has been carried out by 
the wax refiners and blenders which has 
resulted in those waxes now. on the 
market which will give protection to a 
component for a fair number of wet 
cycles of an accelerated test such as a 
simulated tropical test. Unfortunately, it 
has been proved beyond any doubt that 
for-many components the present type of 
accelerated test does not bear any 
relationship to the probable length of 
efficient service life, but for equipment 
designed for use in equable climates this 
procedure of waxing will give results 
which are desirable technically although 
I would suggest that impregnants which 
will give a thermoset rather than a 
thermo-plastic coating are still more 
desirable from a technical standpoint. 

This latter suggestion partly answers 
Mr. Stevens’s objections to the materials 
at present available, but even modern 
synthetic impregnating varnishes of the 
truly thermo-hardening type have their 
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temperature limitation. The use of these 
materials, however, does enable compon- 
ents, including e.g., paper interleaving, to 
be run at a higher temperature than when 
waxes or even oleoresinous varnishes are 
used. When, however, one considers tem- 
peratures such as those mentioned by Mr. 
Stevens, I would agree that the inherent 
thermal instability of organic insulants has 
to be considered. These conditions will 
mean that cellulose interleaving of any 
type, all thermoplastic leads and connec- 
tors from p.v.c. to polythene and the more 
recent Teflon mentioned by Mr. Stevens, 
and moulded formers for cellulose acetate 
to mineral-filled phenolics will all have 
to be rejected as useless. The only 
materials which have any chance of 
survival for an economically reasonable 
time must be basically inorganic, e.g., 
steatite formers, woven glass-fibre sleev- 
ing for lead insulation, and glass cloth for 
interleaving. 

All these materials are available, and 
in addition, there are impregnants (which 
are partially organic) which will not sub- 
stantially lower their temperature stabil- 
ity. I refer to the silicone varnishes 
which have even been produced in a 
form suitable for the enamelling of cop- 
per wire, thus eliminating the last point 
of weakness .in a winding as envisaged 
above. Unfortunately, whilst this is per- 
fectly possible technically, the economic 
aspect must not be overlooked and coils 
such as transformers, etc., wound in this 
manner would be extremely expensive to 
produce. However, it will be seen that 
the electrical designer has no need to be 
forced to design downwards if he can 
persuade his commercial colleagues to 
accept the increased financial commit- 
ments. 

To return, however, to the question ot 
resistances, raised by Mr. Stevens as an 
example of a component found in radio 
which runs at temperatures up to and 
above 250 degrees C., I would point out 
that in so far as carbon track resistors 
(including the “ high stability” type) are 
concerned, these are almost universally 
protected with organic coatings, usually 
of the synthetic stoving type, and giv: 
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xcellent service in their present design. 

o far as wire-wound resistors are con- 
cerned, the current practice appears to 
be to use vitreous enamel coatings which 
are, of course, inorganic but the use of 
siicone coatings for this purpose has 
been reported and whilst, as mentioned 
avove, these are partially organic, the 
basic polymer chain is inorganic. 

I would suggest, therefore, that myself 
and my colleagues in the insulating var- 
nish and coatings industry are endeavour- 
ing to develop along rational lines in step 
with the needs of the electrical industry. 
Finally, I would like to suggest, as I have 
done on many occasions elsewhere, that 
co-operation and collaboration between 
the electrical industry and the insulating 
varnish industry, between electrical engi- 
neers and varnish chemists is not only 
most desirable but essential to the effici- 
ency of both industries. 

C. R. Pye. 


Sir,—Mr. Pye’s letter in the December 
issue of “ Plastics” is deemed to be a 
timely and important reminder to indus- 
try, in its effort to achieve output, not 
to overlook the technical lessons of the 
war period. Mr. Pye -deals with the 
specific instance of unimpregnated radio 
components, but it is feared that the ten- 
dency towards this deficiency is of a 
more general nature. Fortunately, 
technicians throughout the country seem 
to be united in their doctrine to their 
managements that mere “output” is of 
little avail; it is “correct output” that 
is essential. The extra effort in “ watch- 
ing points” adds unnecessarily to their 
load in these days when technical staffs 
are at a premium, but it is believed that 
it does produce results in ensuring that 
quality in many cases, and probably in 
the majority, is up to an _ efficient 
standard. 

Without belittling Mr. Pye’s appeal in 
any way, it must be pointed out that 
there are several aspects to the question 
of “impregnated radio components,” 
and in fairness these should be aired. 

(1) Universality of treatment would be 
uneconomic and on an international basis 
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would be unjustified in view of the 
natural restrictions to availability of raw 
material (apart from the present tem- 
porary restrictions). 

(2) A treatment selected must take into 
consideration both the design of the com- 
ponent (with special reference to the 
materials of which it is built) and the 
service conditions to be encountered. 

(3) Varnish impregnations for coils 
were used during the Pacific War, not 
generally as a solution to the problem, 
but more often as a necessary temporary 
expedient pending an endeavour to design 
to avoid reliance upon unpregnation. 

(4) Hermetically sealed apparatus, 
exemplified by transformers in metal 
cases having Kovar/Glass_ seals or 
silvered ceramic seals for the leads, were 
the nearest approach to a complete solu- 
tion. 

(5) Varnish impregnations involve 
many problems not yet fully solved, e.g., 

(a) Retention of solvent and “ wet” 
varnish in the coil. 

(b) Damage to enamel covering on 
the winding wire. 

(c) Stiffening of the leads from the 
coil with subsequent breakage. 

(d) Fouling of terminations, making 
subsequent soldering difficult. 

(e) Stripping of enamel from wire of 
windings if “ hard ” varnishes are used, 
such as thermosetting “ bakelite ” type. 
due to differential contractions. 

(f) Disconnections in coils wound 
with many turns of small gauge 
enamelled wire. 

Perhaps best success has been met with 
very high viscosity oleo-resinous var- 
nishes, very low in solvent content. 
Several vacuum impregnations are given, 
using a lower viscosity varnish of the 
series for the first impregnation., Baking 
temperatures are kept as low as possible 
so as not to accentuate any differential 
expansion effects. 

(6) More progress had been hoped in 
solventless varnishes, and in the equiva- 
lent of the American “ Fosterite ” treat- 
ment, but it is disappointing that this has 
not materialized fully. 

(7) Although mentioned towards the 
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end of these points, it is a fact that “ dry ” 
coils have much to commend them, and 
much research is progressing in this 
. direction. A successful dry coil entails 
eliminating all chemical impurity’ from 
the winding so that when water con- 
densation occurs,‘electrolysis does not 
take place in the conditions obtaining. 
The elimination of textiles, paper and the 
like is involved, and the use of enamelled 
wire for the winding, and polythene, 
cellulose acetate film, etc,, for the insula- 
tion is necessary. 

(8) Varnishes for impregnation are 
included in “ industrial finishing media,” 
which are in short supply. Not only are 
deliveries of these materials delayed, and 
quality generally much below that desired 
for export production, but quality varies, 
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presumably due to inevitable substitu- 
tions, without prior notice to the user, 
who is left to find to his own incon- 
venience that the material fails to respond 
to a standard mode of application, or 
that it gives variable results on tropical 
testing. 

I think a more complete examination 
would show that the deficiency is not so 
general as Mr. Pye indicated on first 
sight. At the extreme end of the range, 
he would have found components fo: 
Services equipment, for civil aircraft and 
for marine radio fully tropicalized. My 
own experience is that the radio industry 
are well to the fore in their appreciation 
of the need for design to suit operating 
conditions. 

E. E. HALLs. 








CELLULOSE ACETATE PLASTICS 
(Continued from page 20) 

number of towers, containing activated 
carbon. The vapours which are drawn 
from the casting machine are blown 
through these towers, where the solvent 
is adsorbed by the activated carbon. 

When a tower is judged to be saturated 
with solvent, it is subjected to a steaming 
operation. This involves blowing satur- 
ated steam through the tower, which 
removes the solvent vapours. These are 
later condensed with the steam to give 
an aqueous wash, containing about 20 
per cent. of solvents. Any solvent which 
is immiscible with water is separated off 
at this stage. The remainder is then separ- 
ated from the water by fractional distilla- 
tion. If mixed water-miscible solvents 
have been used, they can usually be 
separated from each other at this stage, 
during the same operation. After the 
tower has been steamed, it is dried out 
with hot air; after cooling it is again 
ready for a further period of adsorption. 
By using two or more of these towers, it 
can be arranged that one tower is always 
available for adsorbing, while the other 
tower is being steamed and dried. 

The solvent obtained by the condensa- 
tion method of recovery has also to be 
fractionally distilled before use, in order 


to remove water which condenses with the 
solvent. Owing to the large quantities of 
expensive solvents which are used in the 
film-casting method, the successful opera- 
tion of the solvent recovery process is the 
key to the economic success of the whole 
plant. 

Owing to the nature of the process, the 
film-casting mechanism is subject to some 
limitations with respect to the size of film 
and sheet which can be produced. It is 
found, for example, that the rate of dry- 
ing of the film is not in direct proportion 
to film thickness; in order to produce a 
film of double the thickness, the machine 
needs to be run at less than half the speed. 
This leads to a definite limitation of the 
thickness of film which can be cast 
from solution economically. Usually, 
10/ 1,000 in. is regarded as the maximum 
thickness for this method of production, 
although thicknesses up to 30/1,000 in. 
can be satisfactorily cast at very slow 
speeds. Methods of making thicker 
sheeting satisfactorily will be described in 
the next article. The width is governed 
by the width of the casting box, the maxi- 
mum normally being 48 ins. The length 
of the film is virtually unlimited and reels 
of more than 1,000 ft. are commonly sup- 
plied by the film-casting industry. 

(To be continued.) 
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PRODUCTION 
NEws 


HEAT INSULATION OF PRESSES.— 

ritish Industrial Plastics, Ltd., have sent us 
. copy of a 40-pp. monograph titled “ The 
i.conomical Use of Cooling Water for Heat 
insulation of Presses and Subsequently for 
Space Heating,” which has been written by 
Mr. J. Butler, A.M.I.Mech.E., development 
engineer to the company. The difficulty of 
keeping heat for the moulding presses, within 
bounds has been a continual worry to pro- 
duction engineers and works managers in 
that problem of reducing working costs to 
the minimum, as also for securing satisfactory 
working conditions for moulding operatives, 
particularly in hot weather; additionally, the 
present shortage of fuel in this country has, 
focused more attention on fuel economy. 
Mr. Butler’s monograph describes experi- 
mental work carried out at the works of 
B.LP.’s subsidiary, The Streetly Manufactur- 
ing Co., Ltd., and has been published as 
part of the policy of B.I.P. in providing 
moulders with information which is likely 


to be of general interest to them. The con- 


clusions reached are tentative, and in certain 
respects likely to be controversial, but com- 
ments are being welcomed for subsequent 
publication. Copies of the monograph will 
gladly be sent on application to British 
Industrial Plastics, Ltd., 1, Argyll Street, 
London, W.1. 


P.V.C, SHEETING PRICES—As a 
result of the increases in the rates of pur- 
chase tax, the Board of Trade, in consulta- 
tion with the Central Price Regulation 
Committee, have made an Order amending 
where necessary the tax-inclusive cash 
maximum prices contained in the P.V.C. 
Sheeting (Maximum Prices) Order, 1946, as 
amended (S.R. and O. 1946 No. 1755 and 
S.R. and O. 1947 No. 2059). This new 
Order, which is known as the P.V.C. Sheet- 
ing (Maximum Prices) (No. 2) Order, 1947 
(S.R. and O. 1947, No. 2563), came into 
operation on December 8. Copies may be 
obtained from H.M. Stationery Office, 
Kingsway, London, price Id. 


F.B.1I. REGISTER.—The first post-war 
(1947-8) edition of the F.B.I. Register of 
Manufacturers, which is the only complete 
guide to the members of the Federation of 
British Industries, their products and ser- 
vices, has been published jointly by Kelly’s 
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Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


Directories, Ltd., and Iliffe and Sons, Ltd. 
This edition lists over 5,000 of the foremost 
manufacturing organizations in Great 
Britain, and includes much new information 
for foreign buyers. Of particular import- 
ance are a Products and Services Section, 
with all F.B.I. members classified under over 
5,000 headings. There is also a Trade 
Marks Section which enables buyers to trace 
the makers of branded products. 


RETURNED EXPORT GOODS.— 
Goods manufactured or produced in the 
United Kingdom and returned here after 
being exported to sterling area countries 
have hitherto been allowed in without an 
import licence. The Board of Trade now 
announce that this concession has been with- 
drawn as from November 26. Exception is 
made regarding goods returned to the sender 
by parcel post from sterling areas. From the 
date mentioned, separate import licences will 
be required for all other imports of returned 
goods unless they are on the Open General 
Licence list. 


GENEVA TARIFF AGREEMENT.— 
Traders may now consult reference copies 
of the Schedules of the Geneva Tariff 
Agreement at the Export Promotion 
Department, Board of Trade, 35, Old 
Queen Street, London, S.W.1. 


IMPORT OF MACHINERY. — Under 
Section 10 of the Finance Act, 1932, as 
amended, the Treasury are empowered, after 
consultation with the Board of Trade, to 
license the duty-free importation of 
machinery. It is a statutory requirement 
that application for the issue of a licence 
should be made before the machinery is 
imported. 


MICA.—The address of the Directorate 
of Mica is now 23, Buckingham Gate, 
Westminster, S.W.1. (Victoria 7503.) 


COMPRESSED AIR EQUIPMENT.— 
The British Compressed Air Society, 94-98, 
Petty France, London, S.W.1, has recently 
published an informative handbook titled 
“Pneumatic Equipment.” The book will 
enable potential users of compressed air to 
recognize the various types of compressors, 
pneumatic tools and ancillary equipment. It 
gives a list of manufacturers who supply the 
plant described, 
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GAUGE AND TOOL MAKERS’ ASSO- 
CIATION.—The next quarterly luncheon 
for the members of this association and 
their guests has been arranged during the 
period of the forthcoming Gauge and Tool 
Exhibition at the New. Hall, Vincent Square, 
London, from January 26 to February 6, 
1948. This luncheon will be held at the 
Savoy Hotel, London, .on Thursday, Febru- 
ary 5, 1948, at 12.30 for 1 p.m., when a 
number of important overseas visitors will 
be attending as guests of the Association. 
The chief speaker will be the Rt. Hon. 
Oliver Lyttelton, M.P. The Lord Mayor of 
London, Sir Frederick Michael Wells, has 
accepted an invitation to be present. 


COLLOIDAL GRAPHITE.— The two 
largest producers of colloidal graphite in the 
world are united by the merger of Acheson 
Colloids, Ltd., of Great Britain, and the 
Acheson Colloids Corporation of America, 
which now come under the joint control of 
Howard A. Acheson, son of the founder of 
the two organizations. The present fusion 
marks 40 years of separate, yet parallel, pro- 
gress. In 1908 Dr. Edward G. Acheson 
established the Acheson Colloids Corpora- 
tion at Port Huron,. Michigan, and its 
counterpart in Britain, at Plymouth, in 1911. 
Acheson Colloids, Ltd., will continue under 
the joint managership of E. G. Clarke and 
H. Higinbotham, the British directors. 


PURCHASING OFFICERS ASSOCIA- 
TION.—The address of this association 
is now 17/18, Henrietta Street, London, 
W.C.2. (Telephone: Temple Bar 3011.) 


CRYSTALATE, LTD. directors 
recommend a dividend of 7} per cent., less 
tax. on the ordinary capital for the year 
ended September 30, 1947. For the previous 
year 6 per cent., less tax, was paid. 


THOMAS DE LA RUE AND CO.,, 
LTD., is making no change in its usual 
interim dividend of 10 per cent., less tax. 
In the year to March 29, 1947, the final 
dividend was raised from 35 per cent. to 40 
per cent., making 50 per cent., less tax, on 
£347,000 ordinary. In March, 1947, 500,000 
34 per cent. £1 preference shares were issued 
at ey and 116,000 ordinary £1 shares at £9 
each. 


R, H. COLE AND CO., LTD., announce 
that their factory and warehouse at Fresh 
Wharf, Highbridge Road, Barking, Essex, 
closed down on December 7 and removed to 
more commodious premises at Southdown 
Road, Harpenden, Herts. The head office 
of the company remains at 2, Caxton Street, 
Westminster, S.W.1. 








(To be continued.) 


JANUARY, 1948 


UNIVERSAL METAL PRODUCTS, 
LTD., have appointed Mr. H. G. Whitehead 
to be sales manager of their . Plastics 
Division. 

A. BOAKE, ROBERTS AND CO., LTD., 
have taken powers to increase their prefer- 
ence share capital by £200,000 (of which 
£150,000 is now being issued), and to 
increase their ordinary share capital by 
£37,500. 


P. B. COW AND CO., LTD.—The direc- 
tors announce that they have acquired the 
business of Elliot Equipment, Cardiff, as 
from December 16, 1947. Elliot Equipment 
manufactures the ‘“ Numax ” inflatable chair 
and inflatable air-bed, and did a consider- 
able amount of development and production 
work during the war for the Ministry of 
Aircraft Production. 


G.R.L. PLASTICS, LTD., announce that 
their offices are now at 5-8, St. Ermin’s, 
Caxton Street, London, S.W.1. 


REDIFFUSION, LTD., Broomhill Road. 
Wandsworth, S.W.18, have now extended 
their activities by organizing a Plastic 
Fabricating Division, which will be primarily 
engaged in the design and fabrication: of 
chemical plant and other specialized pro- 





‘ducts made up in thermoplastic materials. 


This new division will be under the technical 
direction of Mr. G. Haim, an acknowledged 
expert in this field, who has recently joined 
the company. 


NOTES FROM BRITISH PLASTICS 
FEDERATION 

New Members.-—The following have been 
elected to membership of the British Plastics 
Federation:— 

MOULDERS’ AND FABRICATORS’ GROUPS.— 
Clear Glass Products, Ltd. 

Fasricators’ Group.—W.E.G., Ltd. 

British Industries Fair.— The Times” is 
publishing a special overseas edition which 
will deal primarily with the B.I.F., for which 
the Federation is providing an article on the 
Plastics Section of the Fair. 

Moulders’ Group.—This Group is holding 
a buffet dance at the Dorchester Hotel on the 
evening of Wednesday, February 4. 

Following a meeting held on December 12, 
members of the North-West Sub-Section of 
the Moulders’ Group entertained to luncheon 
the chairman, vice-chairman, general manager 
and secretary of the Federation, with other 
guests, including representatives of the 





‘Moulding Powder Manufacturers. The chair 


was taken by Mr. Bassett, who emphasized 
the importance of such social gatherings. 
About 40 members and guests were present. 
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New 
Productions 
rom the 
Moulding 
shops 


Novel Soap Holder 

In May, 1945, we described an extremely 
novel propelling pencil made of moulded 
egments, each of which is transferred to the 
base of the holder as the pencil is used up. 
The same idea, by the same concern, The 
Jeffreys Pencil Co., is now being applied to 
a shaving stick holder. The present job, as 
shown in the photograph, is, of course, a 
much larger edition of the pencil holder and 
is no less attractive. The segments are 
injection moulded from cellulose acetate and 
are in a variety of colours. 


Unbreakable Cup and Saucer 

From actual examination of the cup and 
saucer which is the subject of other of our 
illustrations we certainly believe that poly- 


plant described. 


PLASTICS 33 





thene is an ideal material for the manufac- 
ture of this class of domestic ware, at least 
in certain aspects of usage. Such flexible 
cups and saucers will not crack, neither is it 
possible to break the handle from: the cup. 
Polythene will not stain, nor impart taste 
to the contents of the cup. It may be 
sterilized, when occasion demands, by boiling 
water. The manufacturers of this new line 
of domestic ware are Tamworth Piastics, 
Ltd., of Alders, Tamworth. 


Film Viewer 


For the amusement of children, this 
appears to be a novelty. it is moulded in 





two halves in cellulose acetate or polysty- 
rene, and is provided with a lens of clear 
polystyrene, 4-in. diameter and 1}-in. focal 
length. Shots from miniature film, showing 
Walt Disney animal caricatures in Techni- 
color, have to be inserted. Moulding by 
Milex Star Engineering Co., Etd., Kirkby 
Trading Estate, near Liverpool, for G. 
Goodfellow, 60, Tottenham Court Road, 
London, W.1. 





cae 





Westminster, S.W.l. 
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About 40 members and guests were present. 
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PATENT REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 


Patent Office, 25, South Building 





Pp 


B.P. 591,918. Application date: 12.4.45. 
Convention date (U.S.A.):  12.4.44. 
Accepted: 2.9.47. ; 

Cellular Resinous Composition. To: 
Imperial Chemical Industries, Ltd. 

Cellular materials produced from a vinyl 
chloride copolymer, containing a plasticizer 
and a dialkyl fumarate by heating. The 
dialkyl fumarate decomposes and _ the 
liberated gas causes the formation of cells 
in the copolymer. 


B.P. 591,934. Application date: 8.8.44. 
(Divided out of B.P. 591,899). 
Accepted: 2.9.47. 

Improvements in or relating to Apparatus 
for Riveting Thermosetting Resinous 
Materials. J. H. Paterson, H. P. Zade and 
G. Haim. 

High-frequency riveting gun. 


B.P. 591,939. Application date: 17.8.43. 
Convention date (U.S.A.): 2.9.42. 
Accepted: 3.9.47. 

Finishing Pigment-resin Coloured Fabrics. 

R. D. Greene, R. H. Kienle, 5, R.D. Var- 

tanian. To: American Cynanamid Co. 


B.P. 591,943. Application date: 1.11.43. 


Convention date (U.S.A.):  21.4.42. 
Accepted: 3.9.47. 3 
Improvements in Optical Polarizing 


Sheets. A. Marks. 

Process for protecting and preventing 
retraction in a polyvinyl acetal polarizing 
element by treating the latter with tetra 
ethyl orthosilicate and effecting condensa- 
tion polymerization of the silicate on or 
with the treated element, subsequently 
removing the volatile reaction products of 
the process. 


B.P. 591,944. Application date: 8.12.43. 
Accepted: 3.9.47. 

Improvements in or relating to Copoly- 
merization Products. J. J. P. Staudinger 
and C. A. Brighton. To: The Distillers Co.,” 
Ltd. 

Copolymerization of vinyl chloride or 
vinylidene chloride with a diester of endo- 
methylene-tetrahydrophthalic acid in the 
presence of a catalyst and/or heat and/or 
actinic light: 


B.P. 591,957. Application date: 9.2.45. 
Accepted: 3.9.47. 


London, W.C.2, price 1/- each. 


Improvements in or relating to the Manu- 


facture of Stiffening Material comprising a 
Base of Fibrous Sheet Material charged with 
a Cellulose Derivative. D. B. MacDonald. 
To: The British United Shoe Machinery 
Co., Ltd. 


B.P. 591,966. Application date: 16.3.45. 


Accepted: 3.9.47. 
Electric Heater Producing a Jet of Hot 


Air or other Gas. K. J. R. Cocke, A. W. E. 
Hartley and R. I. Martin. To: The British 
Thomson-Houston Co., Ltd. 


Electrically heated gas torch for the 


welding of thermoplastic materials. 
B.P. 591,984. Application date: 30.9.43. 


Convention date 
Accepted: 4.9.47. 
Fuel containers. To: Imperial Chemical 


(U.S.A.):  22.1.42. 


Industries, Ltd. 


Self-sealing fuel container, the walls of 


which consist of flexible rubbery sheet 
material to which an inner layer of 
polyamide film is bonded. The latter is 
essentially impermeable to hydrocarbon 
liquids. 


B.P. 591,995. 


Application date: 24.7.44. 
Accepted: 4.9.47. 
Improvements in The Slitting of Insulat- 


ing Material. J. C. Quayle, P. Jones and 
R. Bayles. 
Ltd. 


To: British Insulated Cables, 
Method of slitting a length of flexible 


electric insulating thermoplastic material by 
moving the length forward through a high- 

equency field. Sufficient heat is generated 
in the material by dielectric losses to soften 
it along the line. Subsequent tearing of the 
still-softened plastic is carried out by a 
special arrangement of pulleys. 


B.P. 592,018. Application date: 13.3.45. 


Convention date (U.S.A.):  14.3.44. 
Accepted: 4.9.47. 


Improvements in or relating to Diethyl 


Silicone Elastomers. To: The _ British 
Thomson-Houston Co., Ltd. 


B.P. 592,021. 


Application date: 28.3.45. 
Convention date (U.S.A.): 13.11.44. 
Accepted: 4.9.47. 

Method of Preparing a Water-resistant 


Coated Cellulose Acetate Film. To: Wing- 
foot Corporation. 


Preparation of a water-resistant film by 
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ontacting a cellulose acetate film with a 
inyl chloride vinylidene chloride copolymer 
olution in ethylene dichloride. The latter 
auses swelling of the cellulose acetate and 
5 removed subsequently by evaporation. 


3.P. 592,046. Application date: 14.10.44. 
Accepted: 5.9.47. 

Processes of Producing Copolymerizable 
Kesins and Resins produced therefrom. 
-, L. Kropa. To: American Cyanamid Co. 

Polymerization of an homogeneous mix- 
ture of an aryl vinyl compound (styrene) 
and an unsaturated alkyd resin modified 
with sebacic acid, containing a polymeriza- 
tion inhibitor and a catalyst. 


B.P. 592,056. Application date: 15.2.45. 
Accepted: 5.9.47. 

Improvements in or relating to the Mould- 
ing of Plastic Materials. F. K. Goldhard 
and D. D. Prenn. 

Modified and improved process for 
moulding plastics under pressure which 
avoids the need for applying the ultimate 
pressure to the whole mass of moulding 
material while in the unformed state by 
partially filling the mould cavity with the 
moulding material under pressure, sealing 
off the cavity and applying additional 
moulding material under higher pressure. 


B.P. 592,070. Application date: 17.5.45. 
Accepted: 5.9.47. 

Improvements in the Manufacture of 
Bags. A. G. Rose. To: Rose Brothers 
(Gainsborough), Ltd. 

Method of producing bags from thermo- 
plastic cellulosic material by means of heat 
sealing. 


B.P. 592,113. Application date: 22.5.45. 
Convention date (U.S.A.): 22.5.44. 
Accepted: 8.9.47. 

Process for the Production of New and 
Improved Interpolymers of Vinyl Fluoride 
and Articles produced therefrom. To: 
Imperial Chemical Industries, Ltd. 


B.P. 592,127. Application date: 16.5.45. 
Accepted: 9.9.47. 
Extrusion of Polytetrafluoroethylene. 
E. J. MacGinnis. To: Imperial Chemical 
Industries, Ltd. 


B.P. 592,172. Application date: 11.4.44. 
Accepted: 10.9.47. : 
Improvements in or relating to Complex 
Monomeric Esters and the Production 
thereof. Communication from Pittsburgh 
Plate Glass Company. 
Complex monomeric esters produced from 
chloroformates of an unsaturated alcohol 


LONGON, Y.1. 
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ester of a simple monohydroxy carbolic 
acid by esterification with a glycol or 
glycerol in the presence of an acid acceptor. 


B.P. 592,178. 
Convention date (U.S.A.): 
Accepted: 10.9.47. 

Improvements in and relating to Adhesive 
Sheeting. J. H. Emigh. To: Johnson and 
Johnson (Gt. Britain), Ltd, 

Relates to normally removable and reus- 
able pressure sensitive protective adhesive 
sheeting, consisting of a flexible backing 
surfaced with a non-rubber adhesive mass 
(composed mainly of polyisobutylene) and 
a compatible plasticizer. 


B.P. 592,218. Application date: 2.12.43. 
Convention date (U.S.A.): 4.12.42. 
Accepted: 11.9.47. 

Improvements in and relating to Adhesive 

Sheets or Tapes. To: Johnson and Johnson 

(Gt. Britain), Ltd. 


B.P. 592,225. Application date: 19.8.44. 
Convention date (U.S.A.): 20.8.43. 
Accepted: 11.9.47. 

Reinforced Film and Process of making 
the same. To: Sylvania Industrial Corpora- 
tion. 

Production of a film which is highly 
resistant to tearing and bursting, made by 
coating an open mesh textile web with an 
alkaline solution of an alkali-soluble water 
insoluble cellulose ether, ironing the treated 
web and coagulating the cellulose ether to 
produce a continuous film. « 


B.P. 592,228. Application date: 28.9.44. 
Convention date (U.S.A.): 2.10.43. 
Accepted: 11.9.47. 

Process of making Coated Fibrous 
Materials and the Articles produced. To: 
Sylvania Industrial Corporation. 

Waterproof sheet material produced by 
coating a layer of fibrous material with an 
aqueous alkaline preparation of an alkali- 
soluble water insoluble cellulose ether, 
coagulating the latter and applying after 
drying a water-resistant intermediate coat- 
ing on which finally a moisture-proof top 
coating is deposited. 


B.P. 592,253. Application date: 4.4.44. 
Accepted: 17.9.47. 

Improvements in or relating to the Manu- 
facture of Plastic Films as Condenser 
Dielectrics. E. Schaefer. 

Dielectric film consisting of a plurality of 
superimposed polystyrene films bonded 
together by monomeric styrene. The latter 
is subsequently polymerized by ultra-violet 
light or other means. 


Application date: 13.7.44. 
13.7.43. 
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B.P. 592,254. Application date: 18.8.43. 
Convention date (U.S.A.): 25.8.42. 
Accepted: 12.9.47. 

Improvements in and relating to Aceta- 
lized and Ketalized Copolymers. To: The 

British Thomson-Houston Co., Ltd. 


B.P. 592,278. Application date: 
Accepted: 12.9.47. 
Improvements in or relating to the Pro- 
duction of Crystalline Hydroxy-Hydroxy- 
Diphenyl-Methanes and to the Formation 


9.4.45. 


of Synthetic Resins therefrom. To: Bake- 
lite, Ltd. 
B.P. 592,279. Application date: 9.4.45. 


Accepted: 12.9.47. 

Improvements in or relating to Resinous 
Condensation Products prepared from 
Hydroxy-Hydroxy-Diphenyl Methanes. To: 
Bakelite, Ltd. 


B.P. 592,286. Application date: 
Accepted: 12.9.47. 
Metal-containing Plastic Moulded Articles. 
H. Meyersberg and W. G. Wearmouth. To: 
English Metal Powder Co., Ltd. 
Manufacture of moulded articles from a 
thermoplastic material containing up to 
4 per cent. of a metal powder. 


25.4.45. 


B.P. 592,301. Application date: 2.11.43. 
Convention date (U.S.A.): 26.9.42. 
Accepted: 15.9.47. 

Improvementse in the . Plasticizing of 
Natural or Synthetic Rubber-like Compo- 
sitions. To: American Cyanamid Co. 

Refers to the use of dibutyl dihydra- 
crylate, dibutyl ff’ ethylene dioxydipro- 
pionate or di-n-hexyl dehydracrylate as 
‘plasticizers. 


B.P. 592,306. Application date: 13.10.44. 
Accepted: 15.9.47. 

Improvements in or relating to Low- 
temperature Olefinic Polymerization Pro- 
cesses. A communication from the Stan- 
dard Oil Development Co. 

Relates particularly to means for con- 
trolling the activity of the catalyst employed 
for the polymerization of iso-olefin-poly- 
olefin mixtures. 


B.P. 592,325. Application date: 
Accepted: 15.9.47, 
Improvements in or relating to Films and 
Adhesive Coatings. D. Whittaker. To: 
Imperial Chemical Industries, Ltd. 
Manufacture of adhesive films or coatings 
by reacting high molecular weight aliphatic 
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olefine polymers (polythene) with sulphur 
dioxide and chlorine until the product con- 
tains at least 30 per cent. chlorine and not 
more than 5 per cent. of sulphur dioxide. 


B.P. 592,331. Application date: 
Convention date (U.S.A.): 
Accepted: 11.9.47. 

Improvements in Adhesives. A. J. Norton. 
To: The Mathieson Alkali Works. 

Adhesive comprising a copolymer of a 
conjugated diene and a nuclear halogenated 
styrene, and a mould preventing bactericidal 
preservative. 


B.P. 592,335. 
Convention date 
Accepted: 15.9.47. 

Improvements in or relating to Poly- 
merization Products of Ethylene. To: 

Imperial Chemical Industries, Ltd. 


5.10.44. 
5.10.43. 


Application date: 
(U.S.A.): 


22.5.45. 
22.5.44. 


B.P. 592,337. Application date: 
Convention date (U.S.A.): 
Accepted: 15.9.47. 

Improvements in Toy Pistol. B. L. Lester 
and W. M. Lester. To: The*Pyro Plastics 


22.5.45. 
25.5.44. 


Co. 
Toy pistol moulded from a _ plastic 
material. 
B.P. 592,380. Application date: 15.5.45. 
Accepted: 16.9.47. 


Process for providing Articles made of 
Thermosetting Plastic with Metallic Decora- 
tions. L. Rado. 

B.P. 592;400. Application date: 
Convention date (U.S.A.): 
Accepted: 17.9.47. 

Improvements in and relating to the 
Manufacture of Synthetic Resins. To: The 
British Thomson-Houston, Co., Ltd. 

Relates to synthetic resins comprising 
decarboxylated half esters of castor oil and 
an unsaturated dicarboxylic acid (maleic 
acid). 


12.1.44. 
20.1.43. 


B.P. 592,409. Application date: 19.5.44. 
Convention date (U.S.A.): 26.10.42. 
Accepted: 17.9.47. ; 

Insulating Materials and Methods of 
Producing same. A. J. Warner and M. 
Bakst. To: Standard Telephones and 
Cables, Ltd. 

Electric insulating material consisting of 
5-20 per cent. cyclized rubber, 20-60 per 
cent. polyisobutylene, and 30-35 per cent. 
polystyrene. 
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Application date: 14.11.44, 
(U.S.A.): 3.5.44. 


3.P. 592,421. 
Convention date 
Accepted: 17.9.47. 

Malonic Acid Esters and their Polymers. 
fo: Wingfoot Corporation. 

Relates to the preparation of diallyl 
cylmalonates, including substituted allyl 
sters and to polymers of these esters. 


3.P. 592,456. Application date: 25.4.45. 
Convention date (U.S.A.): 26.4.44. 
Accepted: 18.9.47. 

Improvements in and relating to Dimethyl 
Silicone Products. To: The British Thomson- 
Houston Co., Ltd. 

B.P. 592,486. Application date: 23.7.43. 
Convention date (U.S.A.): 14.3.43. 
Accepted: 19.9.47. 

Process for the Polymerization and Inter- 
polymerization of Ethylene. To: Imperial 
Chemical Industries, Ltd. 

B.P. 592,487. Application date: 30.7.43. 
Convention date (U.S.A.): 30.7.42. 
Accepted: 19.9.47. 

Ethylene Polymerization Process. E. I. 
Du Pont De Nemours and Co. - 

B.P. 592,517. Application date: 
Convention date (U.S.A.): 
Accepted: 19.9.47. 

Improvements im or relating to the Manu- 
facture of Solid Polymers and Interpolymers 
of Ethylene. To: E. I. Du Pont De Nemours 
and Co. 

Manufacture of solid polymers and inter- 
polymers of ethylene by subjecting ethylene, 
anhydrous benzene and diethyl peroxide to 
pressures exceeding 400 atmospheres and 
temperatures between 100-300 degrees C. 
B.P. 592,542. Application date: 3.5.45. 

Accepted: 22.9.47. 

The Colouring of Surfaces of Vinyl 
Chloride Polymer Compositions. To: 
Imperial Chemical Industries, Ltd. 


B.P. 592,548. Application dates: 15.15.45, 
31.12.45, 27.6.46. Accepted: 22.9.47. 
Process to provide with Decorative 
Designs [Elastic Thermoplastic Sheets. 

L. Rado. 


B.P. 592,552. Application date: 16.5.45. 
Convention date (U.S.A.): 19.5.44. 
Accepted: 22.8.47. 

Improvements in and relating to Methyl 

Silicone Synthetic Resins. To: The British 

Thomson-Houston Co., Ltd. 


B.P. 592,562. Application date: 19.5.45. 
Convention date (U.S.A.): 23.5.44. 
Accepted: 22.9.47. 


5.3.45. 
3.3.44. 
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Improvements in or relating to Methods 
or Means for attaching Soles to Welted 
Shoes. G. T. Hart, Junr. To: British 
United Shoe Machinery Co., Ltd. 

Cementing of soles to welted shoes by 
means of a cement which can be activated 
by the action of high-frequency electric 
fields generated between electrode systems so 
arranged that their field heats the cement 
directly. 


B.P. 592,583. Application date: 26.5.44. 
Accepted: 23.9.47, 

Improvements relating to the Moulding of 
Plasticized Synthetic Rubber-like Materials. 
O. W. Humphreys and N. L. A. Pollard. To: 
General Electric Co., Ltd. 

Moulding of plasticized synthetic rubber- 
like materials (polyvinyl chloride) in con- 
tinuous lengths by heat treating after 
calendering, so that the material undergoes 
a shrinking process which will prevent subse- 
quent moulding without cracking. The heat 
treatment is effected by infra red radiation. 


B.P. 592,633. Application date: 25.4.45. 
Accepted: 24.9.47. 
Metal-containing Cellulose-acetate Films. 
H. Meyersberg and W. Gardiner Wear- 
mouth. To: English Metal Powder Co., Ltd. 


B.P. 592,652. Application date: 24.5.45. 
Accepted 24.9.47. 

Improvements in the Production of 
Shaped Surfaces. R. Oliver. To: Imperial 
Chemical Industries, Ltd. 

Relates to the use of polythene formers 
as press tools for the shaping of sheet metal. 


B.P. 592,664. Application date: 26.9.44. 
Accepted: 25.9.47. 

Automatic High-frequency Heater for 
Heating Plastic Moulding Powders and the 
4 H. Burton, P. G. Parish. To: Rotol, 
Ltd. 

High-frequency heater for moulding 
powders, etc., embodying an H.F. oscillator 
of the tuned-grid, tuned-anode type. Work 
electrodes are connected across the anodes 
of the push-pull connected valves and means 
are provided for automatic control of the 
H.F. voltage across the work electrodes in 
proportion to the load, i.e., capacity between 
work electrodes. 


B.P. 592,705. Application date: 3.5.44. 
Convention date (U.S.A.): 20.3.43. 
Accepted: 26.9.47. 

Method and Apparatus for Manufacturing 
Hollow Articles such as Collapsible Tubes 
from Plastic Materials. Wheeling Stamping 
Co. 
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The Microscopic Examination 
of Plastic Materials 


VI.—Mouldings—(g) Mineral Fillers 


By J. H. WREDDEN, F.R.MS. 


(Chief Chemist, Igranic Electric Co., Ltd.) 


PyAvoNS dealt with the major types 
of organic fillers used in the manufac- 
ture of moulding powders, and examined 
the latent possibilities of some materials 
not hitherto used to any great extent, 
we may turn our attention to fillers 
designated as inorganic or mineral. Of 
the vast number of materials available, 
the most widely used is asbestos. 
well-known substance has been used from 
very early times for its heat-resisting 
properties; therefore it is not surprising 
that the plastic industry should do like- 
wise when requiring a_ heat-resistant 
filling medium. 

The term “asbestos” is generally 
taken to apply to one substance, whereas 
in reality it covers a number of different 
substances, whose chemical compositions 
differ somewhat but have silicon as a 
common constituent. The following list 
gives the six most commonly used types: 

Crocidolite—NaFe’’(SiO,),Fe’SiO, 

Polygorskite— 

nHgMg,Si,O,,..mH,AlI,Si,O,,.5H.O 

Anthophylite—(MgFe)SiO, 

Tremolite—CaMg,(SiO,), 

Chrysotile—H,Mg,Si.,O, 

Actinolite—Ca(MgFe),(SiO,), 

It.is due largely to the variations in com- 
position that these materials are not 
equally suitable for use as filling media. 
Likewise there are other drawbacks, such 
as relatively high moisture absorption, 
which fact, together with the presence of 
ferrous and other metallic salts of a con- 
ducting nature, is responsible for the 
generally low electrical strengths encoun- 
tered. 


This — 


The high heat resistance of asbestos, 
however, makes for utility in spite of the 
other drawbacks. One of its advantages 
is its relatively high strength retention 
after being subjected to high tempera- 
tures, in connection with which it is 
common to encounter a retention of 
54 per cent. (calculated on _ initial 
strength) after ageing at 300 degrees C. 
for five minutes; this figure when com- 
pared to*that of cotton is very good 
indeed, as the strength of the latter is 
too low to measure in these circum- 
stances. However, it is interesting to 
note that a short staple glass fibre when 
subjected to the same treatment retains 
85-95 per cent. of its initial strength; this 
obviously suggests possibilities of using 
this latter material in a similar fashion. 

In general, asbestos is usually regarded 
as being chemically inert, but in practice 
this has been found to vary according to 
composition. and source of origin. 
Tremolite asbestos is fused only with 
difficulty, whereas chysotile loses water 
when at red heat; crocidolite is readily 
fused to a black glass-like substance, but 
nevertheless is resistant to heat up to tem- 
peratures in the region of 400 degrees C. 
In the same*-way tremolite remains 
unattacked when subjected to action of 
mineral acids, while crocidolite is slightly 
less resistant, being lightly attacked; 
chysotile, on the other hand, suffers 


decomposition by these reagents. 

The occurrence of asbestos in nature 
is usually in the form of silky fibres of 
various lengths, naturally twisted together 
in bundles, the whole mass being highly 
compacted so that the material may be 
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Fig. 245.—Asbestos fibres. Mag. 26 diameters. 

regarded as a fibrous rock. The indi- 
vidual fibres are very fine, often measur- 
ing less than 4 micron in diameter, and 
from .an inch or so up to as much as 
two feet in length. There is no cement- 
ing substance, as in the case of the vege- 
table fibre, in consequence of which the 
separation of the elements is easily 
accomplished. 

The plastics industry chiefly uses two 
types of asbestos for filling purposes; 
these are chrysostile (or serpentine) and 
amphibole, which is a magnesium meta 
silicate. Of these, chrysostile ‘s more 
popular in the United States, while the 
Canadian amphibole is much used in 
Britain, although crocidolite is here 
employed when high chemical resistance 
is required in addition to heat resistance. 

Fig. 245 shows a sample of asbestos 
fibres at a magnification of 26 diameters, 
a variety of shapes and sizes being 
noticed. At A, for example, is seen a 
heavy fibre undergoing a degree of 
separation into its component “fibrils,” 
and even at this magnification these 
elements are seen to be very fine, in spite 
of the fact that they are not the funda- 
mental units. The relatively fine fibre 
seen at B appears to be whole and 
composed of a single crystal, but exami- 
nation of the similar fibre on the oppo- 
site side of the illustration shows it to 
be composed of smaller fibrils. The 


~* 


_Magnification. 
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Fig. 246.—Asbestos fibres. Mag. 100 diameters. 


variation in length of these fibres is note- 
worthy; at C we have a comparatively 
short unit, while the fibres A and B are 
considerably longer. The material in 
general exhibits a considerable degree of - 
variation in this direction, also in respect 
of the transverse dimension of its com- 
ponent units, and may produce a varia- 
bility index in the neighbourhood of 40 
or 50. This is somewhat to be expected 
as it must not be forgotten that the 
material is crystalline, and in spite of its 
great flexibility for a substance of this 
nature, the characteristic friability of 
crystalline materials is present, with the 
resultant formation of an appreciable 
quantity of dust when the material is 
reduced to a suitable form for use as a 
filler. The dust, of course, is composed 
of small crystals or portions of larger 
ones. 

With this general impression of 
asbestos fibres at low magnification, let 
us take the lower end of the fibre, marked 
A in Fig. 245, and subject it to higher 
In Fig. 246, at a magnifi- 
cation of 100 diameters, it immediately 
becomes apparent that the gross fibre is 
composed of a great many fibrils, division 
and sub-division, proceeding to the 
ultimate fibre element or basic crystal, 
which at this magnification is difficult to 
distinguish. 

In view of the nature of the material, 
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one is tempted to inquire as to the 
mechanism governing the development of 
these fibres, and it would appear that 
when crystal growth commences it is 
restricted to development in one plane by 
forces existing at the time, and which also 
cause the crystals to develop in one 
direction. This procedure is understand- 
able, but it does not appear to be quite 
clear what factor is responsible for the 
appearance of the twist which is to be 
found in the structure of these fibres, for 
it would seem to be largely due to this 
latter characteristic that the fibre 
possesses strength. Inherent strength in 
the material must obviously be low, so 
that the elementary components would 
be of very little use in themselves, and it 
is only their developed strength, when in 
the aggregate, that can be relied upon as 
a functional characteristic of the material. 
Therefore, it would appear advisable to 
use asbestos fibres in the form of whole 
fibres cut to a suitable length for filling 
purposes, by which expedient the greatest 
mechanical strength is obtained without 
impairment of heat-resistant qualities. 

With respect to its incorporation into 
moulding powder, asbestos is claimed to 
suffer from one or two drawbacks. The 
chief of these is the difficulty of wetting 
it with the resin, that is, the resin will not 
spread over the surface of the fibre in an 
even and adherent film. This is not 
unexpected, as phenolic resins possess a 
notoriously high surface tension, and the 
same difficulty is experiznced when trying 
to produce even films of these resins on 
most materials presenting a hard and 
smooth surface. 

In order to overcome this difficulty, it 
has been suggested that wetting agents be 
used. Alcohol may be -used to good 
effect in this direction by pretreating the 
asbestos filler with an alcoholic solution 
of the resin, the effect of which is to lower 
the surface tension and so wet the filler 
particles more effectively than would be 
the case with the resin alone. This does 
not mean to say that the filler particles 
would become impregnated with resin; in 
fact, it is highly probable that very little 
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impregnation of a compound asbestos 
fibre is brought about in this way, as it is 
difficult to visualize the manner in which 
the solution of resin may be persuaded to 
penetrate between the fibrils and yet not 
break down the gross fibre into its 
elementary components. 

This is better appreciated by reference 
to Fig. 247, which shows the frayed end 
of a small asbestos fibre at a magnifca- 
tion of 400 diameters; this illustrates the 
extremely fine nature of the fibrils and 
the highly compacted aggregate of these 
when in the form of the undisturbed 
fibre. Being crystalline in nature and 
presumably developing almost simultane- 
ously, the crystal faces of the elements 
must be in very close contact. It is prob- 
able that this is in the nature of an optical 
contact, which would prevent the entry of 
any fluid medium without breaking of 
this contact; this latter, in the absence of 
a cementing substance, results in the 
disruption of the fibre structure. It is 
possible also that the existence of an 
optical contact between the crystal faces 
has a not inconsiderable effect on the 
strength of the gross fibre. 
~ Thus, it becomes apparent that 


asbestos fibre, when used as a filler, would 
be best employed in the “ chopped-up ” 
condition, the fibre itself being kept as 
whole as possible to avoid the develop- 
ment of dust, which we have seen is very 
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eisily produced. It would appear also to 
be advantageous to pretreat the fibre so 
that the particles of filler are well wetted 
with resin, thus ensuring the best possible 
adhesion between particle and _ resin. 
This adhesion must, of necessity, be of 
the type obtained when two surfaces are 
in optical contact, which marks it as a 
physical adhesion, as distinct from a 
chemical bond which occurs when the 
surfaces are reactive with one another, 
the latter being the case between the 
coconut-shell flour particle and the resin 
matrix. 

As the surface of the asbestos fibre 
may be considered to be chemically inert, 
it is clear that a physical bond only is 
obtainable. This factor, together with 
the fact that this type of bond is the only 


one to be found throughout the structure . 


of an asbestos-filled moulding, coupled 
with the low mechanical strength of the 
filler, results in the widely recognized 
poor mechanical properties of this type 
of material, although considerable im- 
provements in strength are obtained by 
using a high degree of orientation of the 
filler, such as that achieved when using 
fabrics or when asbestos fibre is used in 
the form of a preformed felt.* In such 
circumstances it is possible to obtain 
tensile strengths of the order of 29,000 
p.s.i. 

In dealing with asbestos, we have dis- 
cussed the only mineral of a fibrous 
nature; turning attention to the examina- 
tion of other mineral substances which 
may be used as fillers, we take slate as 
our first example. This well-known 
material is not infrequently used as a filler 
on account of its great stability and 
relatively low cost. It is a naturally 
occurring rock, known in_petrological 
terms as “argillaceous.” The material 
possesses a somewhat unusual structure 
in that it is distinctly laminated, so much 
so that it is capable of being readily split 
into thin plates. The origin of the rock is 
sedimentary, being in the first instance 
deposited on the ocean beds as a fine 
mud which subsequently became 





* “Durestos.” “Plastics,” June, 1947, p. 285. 
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hardened by compression into the com- 
pact rock so familiar to-day. It is more 
generally found in definite layers, alterna- 
ting with layers of grit and limestone, but 
may be interlayered with lava or ashes. 

In their natural location the slate layers 
are, more often than noi, tilted consider- 
ably from their original horizontal posi- 
tion and frequently reach over wide areas, 
describing a series of undulations. The 
material splits along definite cleavage 
planes, whose direction appears to bear 
no relationship to that of the original 
stratification. 

Slate occurs in a number of different 
varieties, the major characteristics of 
which are dictated by the most prevalent 
mineral constituent. The common colours 
are blue, green and purple, varying mainly 
with the’amount of iron present and the 
form in which it exists. The ordinary 
slate, such as is used for roofing purposes, 
usually blue-grey in colour, is noted for 
its great stability and durability, but cer- 
tain types are relatively unstable, in con- 
sequence of which they are not very 
durable; particularly is this so of the 
black carbonaceous slates. 

In general, slate may be considered as 
impermeable to moisture and incom- 
bustible. Its mechanical strength is high 
for a mineral substance; further, its 
thermal conductivity is low, and the best 
quality is very inert chemically. All these 
characteristics are most desirable in a 
filler, particularly if they may be pre- 
served when the material is in powder 
form. This, however, is doubtful in this 
case, but it would appear likely that cer- 
tain of these attributes, such as heat 
resistance, thermal conductivity and 
chemical inertness, would appear in the 
powdered product without suffering a 
great deal of impairment. 

With regard to heat resistance, siate 
may be classed as almost completely 
incombustible, as the loss of weight on 
incineration is negligible. | However, it 
must not be forgotten that this applies to 
the best-quality material, as produced 
from Welsh quarries; the loss on incinera- 
tion shown by carbonaceous materials 
will be quite appreciable. 
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The thermal conductivity of slate is 
also low, although there has been some 
disagreement regarding this, due to tests 
having been carried out on low-grade 
materials. Table 1 gives the thermal con- 
ductivities of certain materials generally 
considered as fireproof. From _ these 
figures it will be seen that the slate is 
superior to the average brick material 
and only slightly inferior to terra-cotta, 
which should make it useful as a com- 
ponent in a_ heat-resistant moulding 
powder; in fact, it may be regarded as 
being some 25 per cent. more resistant 
to heat than asbestos cement mixes. 


Table 1. 





Thermal conductivity 
Cals./cm./sec. 





Fire brick 

Gas retort brick 
Terra-cotta os 
Bauxite brick .. 
Checker brick . 
Magnesia brick . 
Graphite brick . 
Slate (N. Wales). 





seSeeee? 





The chemical inertness of high-grade 
slate is due, in no small measure, to the 
high percentage of silica and alumina 
which are present. Table 2 gives the 
analysis of a typical slate from North 
Wales. 


Table 2. 





per cent. 
Silica ¥ fe oh 55. 
Oxides of iron. : 

Alumina (AloO3)_ 
Lime as CaO 
Magnesia as MgO 
Carbonic acid as CO2.. 


S 
8s 


Sulphuric Acid as ieond 
Potash as KoO . ‘ 
Soda as NagO . 

Loss on ignition 

Loss in analysis 


onoso Not 
Sevan! FSR 





100.00 








Considered generally, it would appear 
that slate should provide a reasonably 
good filler for phenolic mouldings, par- 
ticularly in view of its low cost and high 
heat resistance. It is used to some extent 
for conferring heat resistance and high 
compressive strength, together with low 
moisture absorption and chemical inert- 
ness, although it must be remembered 
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Fig. 248.—Slate flour. Mag. 26 diameters. 


that, although the material itself has 
practically no moisture absorption, there 
exists some 4 per cent. of water of hydra- 
tion which is driven off at temperatures 
above 100 degrees C. Therefore it might 
be advisable to do this before incorpora- 
ting it as a filler, for then the residual 
moisture in the finished moulding would 
be only that due to the resin reaction: 
further, this residual moisture would 
presumably be taken up by the dehy- 
drated constituents of the slate, thus 
leaving the resin in a better condition 
electrically than would otherwise be the 
case. 

Having discussed the gross character- 
istics of the material, it remains to 
consider microscopic appearance in the 
powdered form. As might be imagined, 
slate reduces to a very fine powder, as 
seen in Fig. 248 at 26 diameters, and a 
number of fractions may be separated on 
the basis of particle size. The particles, 
however, show no characteristic shape 
and the flour may be classed as 
amorphous. As the particles are so fine 
and amorphous in character, they do not 
produce any increase in tensile strength, 
but they do produce a_ considerable 
increase in compressive strengths, which 


. range from 29,000 to 34,000 p.s.i., which, 


when compared to that of an asbestos- 


‘or mica-filled material at 15,000 to 
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Fig. 249.—Slate flour. Mag. 100 diameters. 


25,000 p.s.i., is a considerable improve- 
ment. Impact resistance, though not very 
high, compares favourably with other 
fillers; thus, an impact strength of 
0.35-0.50 ft./lb. per in. (Izod), when com- 
pared to a figure of 0.24-0.50 ft./lb. for 
woodflour and cotton filling (‘ Plastics 
Catalogue,” 1946), and 0.24-1.0 ft./lb. for 
asbestos, shows this material in a very 
favourable light. 


Fig. 249 shows slate flour at a magnifi-. 


cation of 100 diameters. It will be 
noticed that the particles are composed of 
thin plates, particularly in the larger sizes, 
although the smaller, dust-like particles 
are also of this form, as may be seen 
from Fig. 250, taken at 200 diameters. 
This characteristic is not unexpected, in 
view of the lamellar nature of the 
material, and it is possible that, owing to 
their flat structure, there is a better stress 
distri‘. ‘:on through the structure of the 
moulding, leading fo the somewhat unex- 
pected strength produced. 

Another material which produces a 
similar shape of particle is to be found 
in mica, of which little need be said since 
mica is already well known as a filler. 
The micas are excellent dielectric 
materials, the Indian varieties being 
supreme in this direction. They are 
strongly lamellar and may be split to very 
thin sheets, which are flexible; they suffer, 
however, from the disadvantage of being 
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Fig. 250.—Slate flour. Mag. 200 diameters. 


difficult to wet, except where a low sur- 
face tension exists. Adhesion of the 
resins to the particle surfaces is poor; 
further, they are abrasive in powder form 
and cause wear on the mould surfaces, 
also sticking of the moulding. Fig. 251 
shows particles of mica flour at 100 dia- 
meters, from which their plate-like nature 
is clearly seen. 

We must now turn our attention to the 
granular mineral substances used as 
fillers, the chief of which are dia- 
tomaceous earths, such as _ kieselguhr, 
fullers’ earth, and others. 

Silica flour has been used to some 


Fig. 251.—Mica flour. Mag. 100 diameters. 
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Fig. 252.—Silica flour. Mag. 100 diameters. 


extent as a filler, but due to its very 
abrasive nature it is not employed unless 
specially called for. The nature of the 
material is seen from Fig. 252, at 
100 diameters. It consists of granules of 
various sizes ranging from very small, 
dust-like particles to relatively large, 
pebble-like grains. These latter would 
not seem to possess very great abrasive 
effect owing to their rounded corners, but 
their shape is something of a drawback 
when considered as a filler particle. The 
smaller grains, however, are of different 
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Fig. 253.—Silica flour. Mag. 200 diameters. 


shape; as seen in Fig. 253, at 200 dia- 
meters, they possess numerous sharp 
points which make them excellent abra- 
sive particles. It may be concluded that 
silica flour possesses only a limited utility 
in so far as fillers are concerned, but in 
spite of this its great heat resistance and 
chemical stability (when pure), together 
with excellent electrical characteristics 
(which are almost unique), demand its use 
in highly specialized cases. 
(To be continued.) 








WELDING OF  P.V.C.—Investigations 
covered by B.1.0.S. Final Report 1283 
include a study of German practice in the 
welding of hard and soft (plasticized) p.v.c. 


and a comparison of weldability of British 


p.v.c. using the same processes. Three 
methods of welding were in use: (a) Hot air 
torch, the air being heated by gas or 
electricity; (b) hand operated, electrically 
heated, using copper bit; (c) machine 
welding. High-frequency heating was not 
seen. One of the secrets of success appeared 
to be to use as hot a blast of air as possible, 
subject to the material not being burnt, in 
order to obtain a quick local melting on the 
surface without penetration being too deep, 
and then to apply firm pressure with a roller. 
By confining the heat to the surface as far as 
possible, rapid cooling is subsequently 
obtained, thus avoiding the necessity for 


pressure to be maintained for any length of 
time. Occasionally, a batch of material 
proved difficult to weld; the exact reason 
was not known, but it appeared to be due 
to the pressure of certain “fillers” and 
dyestuffs. It was probable that the method 
of manufacture of the raw material, and its 
subsequent processing, affected the weld- 
ability to some extent. 


REQUEST FOR BACK. ISSUES.—The 
Plastics Laboratory of General Electric 
Company, 1, Plastics Avenue, Pittsfield, 
Mass., desire to complete their file of past 
issues of “ Plastics.” They will be glad to 
hear from any reader who can offer: them 
the following:—1940, Jan. to Dec. inclusive: 
1944, Mar., May; 1945,-Apr., June, Nov.; 
also- indexes for 1940, 1943, 1944, 1945. 
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Quality Control 


in Plastic Moulding—II 


In this instalment the author describes 
methods for formulating and constructing 
simple types of production control charts, for 
use in checking and recording production 
progress, as reflected in the variations of the 
moulded component. 


|‘ the introductory article of this series 
published last month, the value and 
importance of the “ production character- 
istic” was fully described, together with 
methods employed for determining same 
with respect to a simple moulding. It will 
have been understood that the “ produc- 
tion -characteristic” data forms 


essential basis of any quality control pro- 
visions to be applied to any given job. 
This is because every other chart required 
for effecting statistical control over the 
variations in the product is founded 
upon the information afforded by the 


“ production characteristic.” 

From the previous article it will be 
recalled that consideration was there 
given to the essential steps required to 
set-up quality control over the manufac- 
ture of a simple compression-moulded 
sleeve. In the selected example only one 
dimensional feature was to be maintained 
within certain limits of variation, i.e., its 
outside diameter, which was to be held to 
plus or minus 0.003 in. of the nominal 
diameter of ? in. Having obtained the 
“production characteristic” for the 
moulding of this component to specified 
limits, depicting this information in simple 
graph or chart form as there illustrated, 
the next stage in “ quality control” may 
be explained. . 


Production Control Charts 


If the horizontal scale of dimensional 
variations contained in that graph is trans- 
posed and indicated as a vertical ordinate 
for the new chart, with appropriate datum 
lines running horizontally across the 
chart, we have established the simplest 
form of production control chart (Fig. 1). 


the - 


By W. M. HALLIDAY 


Since such a chart form is the basis of all 
quality control means, it is worth while 
giving a little attention to the various 
points connected with it. By doing so, 
readers will gain a clearer idea of the 
reasons underlying certain provisions, 
and of their practical utility. 

Referring to Fig. 1, it must first be 
noted that the “production character- 
istic,” as previously ascertained, is built 
into the chart at the extreme left-hand 
side in heavy broken line. In the present 
instance this is given purely to illustrate 
more clearly the use of curve. In the 
more elaborate production control charts 
to be dealt with later, when covering plas- 
tic mouldings having a number of dimen- 
sional or physical features which need 
controlling, the production characteristic 
curve will be omitted. 

Running horizontally from the centre 
of this curve is a line indicated 
“nominal”; this coincides with the 
nominal diameter of the component, 
which in this example is ? in. The first 
vertical ordinate of the chart is then 
graduated in a number of equal divisions 
each side of this nominal diameter line. 
Here each division represents a variation 
over the nominal size of 0.001 in. These 
divisions above the nominal diameter line 
are minus, and those below are plus, 
variations. Although the permissible 
limits of variation on this hypothetical 
example are only plus or minus 0.003 in., 
the ordinate is graduated up to plus or 
minus 0.006 in. The reasons for this will 
be explained later, because this area of 
the control chart fulfils an extremely 
important function, particularly in the 
case of a more complex type of chart. 

The two horizontally located datum 
lines shown in bold black coincide with 
the plus and minus graduations on the 
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Fig. 1.—Simple control chart based on “ production characteristic’ and individual checkings. 


vertical ordinate at the left of the limits 
to be maintained, viz., plus and minus 
0.003 in. These extend for the full length 
of the chart. 

The lower edge of the chart is divided 
up for certain important spacings. Thus 
at the extreme left-hand side the first one 
provides for denoting the frequency of 
inspection of the moulded product—in 
this example, once every two*hours during 
the production run. The remainder of the 
lower edge of the chart is then divided up 
to represent each day of the working 
week it is desired to cover. Incidentally, 
with most quality control charts to be 
employed in plastic moulding operations 
those designed to cover a full working 
week’s output will be found the most 
convenient for several reasons. 

Limitation of the production to such 
a reasonably short period limits con- 
veniently sized charts being used. 
Secondly, since such charts are for work- 
shop use, and are located adjacent to the 
press, unloading statidn, or inspection 
bench, as will be fully explained at a later 
point, it will be found that paper charts 
tend to become dirty and disfigured if 
retained for too long periods. 

Each daily compartment is subdivided 
into a number of equal spacings, in this 
case four, since inspections have to be 
conducted once every two hours of the 


. the rate of 25 components per hour from 


working: day. Vertical division lines are 
extended across the chart as shown. A 
special column is also provided at the 
extreme right-hand side of the chart for 
denoting therein the quantities of parts, 
or other relevant information which the 
inspector deems advisable to record. In 
later charts to be illustrated the important 
purpose of this column will be revealed. 

Now it will be appreciated that this 
chart provides essentially two limiting 
datum lines beyond which dimensional 
variations of the moulded product 
cannot be permitted. 

With the moulding taken as example, 
which it will be recalled is produced at 


a single impression tool, under normal 
production conditions, there will be 
approximately 50 parts awaiting to be 
checked by an inspector at each two- 
hourly visit made by him throughout the 
working day. 

As is usual in plastic moulding of such 
articles, with»progressive production the 
finished parts are placed in a box or tray 
of suitable shape. At each visit to the 
press the inspector would take all these 
components made in the interval between 
his last visit and gauge them over their 
outside diameter. With such a checking 
there would be ascertained the degree of 
variation in the dimension of each cor- 
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ponent in respect of the predetermined 
nominal diameter. An indicating cross, 
star, or other preselected and agreed 
method of marking, would then be 
pleced in the appropriate spacing on the 
control chart. Because the horizontal 
spacings of the chart are made large in 
the way illustrated, each compartment is 
capable of receiving a large number of 
these markings, as shown at Fig. 1. 

In the example being considered it wil! 
be observed that approximately seven 
hours’ production on a Monday is 
covered in this manner. During the first 
three visits and checkings made, produc- 
tion was substantially within the limits 
specified, because no indicating cross is 
located outside the confines of the two 
datums. But at the fourth checking it 


will be seen that a number of com- . 


ponents exhibited variations in that the 
outside diameter was ranging from 
minus 0.003 in. to minus 0.0045 in. 
Production from the mould stopped at 
this point, because it was obvious that 
some unforeseen undesirable feature had 
developed. 

This will be quite clear to readers who 
have appreciated the importance of the 
“ production characteristic” data reached 
for this job, since it has already been 
demonstrated that this characteristic does 
not change unless some assignable source 
of variation has been introduced either 
deliberately or inadvertently into the 
production operation. . 

Provided that every indicating cross 
is found to lie between or upon the two 
datum lines on the chart, production is 
being controlled to the limits for the 
job. But once plottings are made on 
the chart on the areas outside these 
datums, some change has taken place in 
the operation, either in respect of the 
mould, press, auxiliary equipment, 
operator or methods, which would then 
be investigated and corrected. 

It will also be observed that, when 
compiling the control chart during a 
production run in the way just described, 
the inspector will place each indicating 
cross substantially opposite the degree of 


PLASTICS 47 


dimensional variation found on each 
component, as marked on the vertical 
ordinate of the graph. This is not so 
important on this present simple chart, 
which is being studied for example 
purposes only, but in the case of charts 
employed to control more complicated 
Operations or requirements, as when a 
component has several features to be 
limited in variation, this feature does 
assume an essential nature in the correct 
construction and application of the chart. 


Advantages of Such a Control Chart 

Before proceeding to consider the next 
stage in the development of effective 
control charts it will serve a very useful 
purpose to mention briefly some of the 
helpful features afforded during produc- 
tion by use of such a chart. 


One. of the chief advantageous 
provisions ensured is that trends of 
component variation become plainly 


and immediately tevealed as production 
progresses. This is extremely important 
to the purposes of the production 
moulder and it is worth while comparing 
this with what occurs generally under 
customary methods of inspection. Under 
these latter, usually the moulded parts 
are taken to a central inspection depart- 
ment, often at very irregular intervals. 
It may be some considerable time before 
the inspectors have time to check such 
incoming parts, during which interval, 
of course, some error or fault may, and 
often does, arise, to develop into major 
proportions before the error, etc., has 
been noticed. Further, large quantities 
of defective components may be 
produced before the fault has been 
discovered and corrective measures 
applied. 

A further important advantage is that 
the whole trend or tendency of produc- 
tion, as shown by the degree of variation 
in the component, will be clearly 
indicated to the moulding shop super- 
visor, or setter, who is responsible for 
maintaining the quality and accuracy of 
the finished article. Thus a glance at 
such charts attached to each press station 
will enable him to discern whether 
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production is progressing favourably 
free from variations or otherwise. 
Should he observe, for instance, a chart 
where the plotted crosses are hovering 
continuously near to the datum lines, he 
knows at once that production is 
unstable and varying too much and it 
will at some early date require attention 
and examination. 

Developing mould and press faults 
of a very minor character will also be 
revealed at their early stages before they 
‘have had a chance to alter the working 
or effectiveness of the mould, etc. and 
produce scrap mouldings. Thus the 
mould maintenance toolmaker, by 
watching closely the control charts of 
each press, would know immediately 
when errors or undesirable factors come 
into operation. 

A similar beneficial: effect will be noted 
in respect of mould and press“operators. 
Where these are trained to understand 
the value and meanings of the control 
chart on each particular job, they will 
quickly learn to appreciate the implica- 
tions of wide variations in the plotted 
points on the chart. Thus fluctuations, 
errors and faults needing skilled atten- 
tion beyond their scope will become 
reported more quickly, thus ensuring 
more reliable operation of the tools. 

Greater confidence will also be given 
to the inspectors by use of such charts 
in that they will quickly come to have 
closer and more reliable control over all 
production variations, which will be 
more rapidily and satisfactorily ascer- 
tained. It also means that arguments as 
to the quality of a particular batch of 
components produced can be settled 
without . any contention, simply by 
referring to the actual control chart which 
covers the particular period of pro- 
duction. 

By filing away the completed control 
charts a very useful check is obtained 
against future productions from the 
mould. By reference to these accumu- 
lated charts it is possible to assess the 
value of a particular mould as a useful 
and économical production tool. 


JANUARY, 1948 


Average Values or “ Sample Means’ 

Turning again to the specimen conto] 
chart illustrated (Fig. 1), there is one 
chief drawback to be. noticed. With 
individual checking and plotting of 
dimensional variations for each coin- 
ponent, if production is large, or a long 
period is covered by the chart, it will be 
tedious to compile the chart. 

As will be appreciated with this 
particular example, in each two-hourly 
compartment of the chart at least 50 
markings are required. This results in 
a chart somewhat over-burdened with 
plotted points. If the production was 
trebled per period, then it is obvious that 
the task of making up the chart would be 
difficult, whilst the completed form 
would be extremely hard to assess. 

Fortunately, with most kinds of plastic 
moulding productions it is not necessary 
to check each individual component in 
the above manner, because “statistical 
methods have been developed under the 
system of quality control for the deter- 
mination of average values of variation 
over selected sets of sample components. 
With control charts intended to check 
actual moulding production, such sets of 
samples only would be inspected and 
their variations plotted on the chart. 

It is eminently practicable in this way 
to obtain a perfectly satisfactory basis 
for controlling dimensional or other 
variations on any given moulded article. 
This is accomplished by first determin- 
ing what is known as the “sample 
mean” applicable to the moulded com- 
ponent and its method of manufacture. 
Such a method, naturally, means that a 
far fewer number of actual component 
inspections are made, with a correspond- 
ingly fewer number of plotted points on 
a control chart. This imparts greater 
clarity to the chart, as well as effecting 
considerable savings both in inspection 
times and compilation of the chart. 


Selection and Taking of Samples 
The judicious choice of appropriate 
sample batches is a very important 
matter for several reasons to be explained 
later. Before doing so, however, it is well 





































- 







































ontiol 
3 One 
With 
g of 
coin- 
. long 
ill be 


this 
ourly 
st 50 
its in 
with 
1 was 
s that 
ald be 
form 


slastic 
essary 
ent in 
istical 
sr the 
deter- 
iation 
nents, 
check 
ets of 
| and 
t. 
3 Way 
basis 
other 
ticle. 
rmin- 
ample 
com- 
cture. 
hat a 
onent 
pond- 
its on 
reater 
scting 
ection 
‘i 

es 
priate 
yrtant 
ained 
5 well 


JANUARY, 1948 


to describe how such sample sets are 
taken. 

Before instituting control over produc- 
tion by such a chart as illustrated at 
Fig. 1, a short trial production run would 
have to be made, and the total number 
ot products thus obtained would then 
be sub-divided into smaller groups either 
on the basis of time taken to produce 
them, their weight, or numbers contained 
in a tray or box used at the press for 
holding the parts. This can best be 
described and understood by reverting to 
our suggested example. In this case 
the output of each hourly period would 
be segregated and checked immediately 
after their production. 

It would not prove satisfactory to allow 
a full day’s run of this mould before 
taking a check, because, as well known, 
on starting up a compression mould at 
the beginning of the day dimensional 
variations on the moulded part are likely 
to be more prevalent. This is due to 
the fact that some little time is needed 
to secure correct warming up to working 
temperature of a mould, and generally 
to achieve smooth running. Similarly, on 
nearing the end of the day’s production, 
deviations and minor faults tend to 
increase as a result of the fatigue of the 
operator, or over-heating of the mould, 
especially if lengthy uninterrupted runs 
have just been secured. All these factors 
will have to be taken into account when 
securing a sample set on which to base 
future control chart usage. 

Each hourly production of mouldings 
would therefore be kept separate. At the 
end of the day the same number of indi- 
vidual mouldings would be taken from 
each of the eight groups obtained. These 
quantities are then termed “ samples.” 

In the case of machine-made products 
for which “quality control” methods 
were first developed and employed with 
such marked success, it is usual to take 
five individual components from each 
daily group, these constituting the sample. 
With control of plastic moulding produc- 
tion, however, the author has found it 
preferable and more reliable to take 10 
pieces as sample. This is due to the fact 
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that in. the latter type of operations 
innumerable extraneous factors come 
into play which can be completely 
excluded in respect of automatic machine 
work. 

Thus if the mould to be controlled is 
a portable manualiy operated tool, where 
output to a large extent depends on the 
activities of the operator and the degree 
of efficiency with which he executes 
manipulation of the tool, the variable 
factors at work will be considerably 
increased, and consequently tendencies 
to vary in the finished product will be 
greater. 

Likewise, if the mould is extremely 
complicated in construction, entailing, 
say, the extraction of a number of 
screwed cores, operations to be per- 
second operator, the 
accuracy of such threaded portions on 
the component will largely be determined 
by the degree of celerity with which such 
core pins are removed. If the mould 
has to be loaded with a number of insert 
pins, etc., before production can proceed, 
here again are present possibilities 
towards variations and departures from 
initial standards of, accuracy, finish, or 
speed of working the mould. 

In later sections of this series of articles 
the author will describe the ways and 
means which have to be adopted for 
securing comprehensive control.over the 
products by “quality control” methods 
for dealing with tools in each of the 
above-mentioned categories. Indeed, it 
is generally believed that many forms of 
plastic moulding operations, consisting as 
they do of a large proportion of purely 
hand movements as distinct from auto- 
matic ones produced by a machine, are 
incapable of being controlled in the ways 
now being discussed. That this is not so 
will be shown in ‘ensuing sections, when 
the author will deal in turn with the 
various types of moulds, both in com- 
pression and injection methods of pro- 
duction. . 

Another very important consideration 
to be observed in respect of choosing 
samples is that of the ratio of such a 
sample set to the total quantity of parts 
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in the hourly group from which it is 
taken. Again, in plastic moulding pro- 
cedure, the writer has found it advisable 
to maintain this ratio at not less than 
10 per cent. 

In our present example, therefore, this 
means that if the mould produces 25 
mouldings per hour approximately, not 
less than three components should be 
taken from each group to form the 
sample set. If the mould output is 100 
per hour, as, say, in the case of a multi- 
impression tool, the number of units 
comprising the sample set would be 10, 
and so forth in respect of each scale of 
output per hour from any given mould 
being dealt with. 


Method of Taking the Samples 


Such sets of sample mouldings may be 
taken from the hourly production group 
in one of two ways:— 

(1) The group of mouldings may be 
allowed to accumulate at the press and 
then removed at the end of the hour in 
a suitable box. The sample individual 
components may then be removed quite 
at random from the quantity, they being 
measured up, and gauged, with their sizes 
being carefully listed. If desired, a 
simple chart may be constructed for 
bearing this information, since in many 
cases it will be advisable to list not only 
the size variations but also the number 
of group from which they are extracted. 

This would be carried out with respect 
to each hourly group and at the end of 
the trial run the ‘listed variations would 
be added up and then averaged out to 
obtain a mean value of variation in sizes 
over the whole number of sets of samples. 
This figure would then be the “ sample 
means.” 

(2) The second method is that of 
allowing the inspector to visit the press 
at the end of each hour of production 
run during the trial. He would then 
wait there until the number of sample 
mouldings had been produced, checking 
these in the manner explained above. 

Alternatively, each press operator 
would-be supplied with a suitable tray or 
box container, so arranged to permit 
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their holding a complete batch of paris 
produced each hour. These preferabiy 
should be stacked separately and in the 
order of their production from the mould. 
They could thus be checked and gauged 
consecutively in the same order as they 
issued from the mould. In either case, 
the ascertained list of sizes of all the 
sample sets would be averaged out to 
secure the “sample mean ” figure. 

There are many advantages and some 
drawbacks associated with both these 
methods, which it will be advisable for 
readers to understand before leaving this 
aspect of the subject. 

The first method is, perhaps, the most 
reliable in cases where the output from 
a mould is moderate or small. By taking 
individual components indiscriminately 
from a group a fair representation is 
obtained, and, indeed, in practice it has 
been found that the results are quite 
satisfactory. Providing a sufficiently long 
trial run has been allowed, reliable basic 
figures of variation can. be derived. If 
only a short trial run of, say, two or three 
hours is engaged, then obviously only a 
very small number of moulded com- 
ponents can be made, and taking a few 
sample units at random may give unreli- 
able results. Therefore the smaller the 
quantities of components produced per 
hour the longer the trial period must be, 
so as to obtain a sufficiently large num- 
ber of parts from which to make a 
selection. This method of sample selec- 
tion is best suited, of course, to single 
impression tools of either hand, semi- 
automatic or fully automatic types. 

The second method of sample selection 
will be found most useful for dealing 
with multi-impression tools of the fully 
automatic type, or where circumstances 
preclude making a lengthy trial run so as 
to obtain a large quantity of parts. 

It hardly needs emphasizing, too, that 
the actual working conditions throughout 
the overall trial period should be as stable 
as possible,.and identical with those 
which will operate during normal produc- 
tion. In no way must special precautions 
be taken, or instructions given to the 
operator to use a greater degree of cau- 
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tion and care than he normally employs 
on the job. On the other hand, the mould 
and other auxiliary. tools should be 
checked to determine their best condi- 
tion; otherwise, if after such a trial run 
the moulds are returned to the tool- 
room for overhauling or adjustment, the 
value of the trial may be completely lost. 


“Sample Mean” Checkings 

One great advantage is that the chart 
is much easier to compile and simpler 
to interpret, due to the greatly reduced 
number of plotted points necessary. This 
is illustrated at Fig. 2, which shows a 
control chart for the sample plastic 
moulded component, as at Fig. 1, but 
which is. based on “sample mean” 
figures instead of checkings from every 
component produced. As will be seen, 
this presents a much clearer picture of the 
situation. “All the plotted points lay 
between the limits of the two datum 
lines, therefore the dimensional accuracy 
of the product is maintained to the same 
degree as in the former case. With the 
plotted control chart of this kind, how- 
ever, it will be obvious that something or 
some information must be lost at some 
point, because in each hourly compart- 
ment, instead of having 50 or so indica- 
tions we now have only five. 





Fig. 2.—Control chart based upon ‘‘ sample mean”’ checkings. 


Spread of Variations Not Shown 


What is not revealed on this second 
chart (Fig. 2) is the true extent of the 
“spread” of the dimensional variations 
of each batch of 50 components; Fig. 1, 
however, does illustrate this. This is a 
most important point, as will be appre- 
ciated later, when considering charts for 
controlling mouldings to closer toler- 
ances. 

Every plotted point of the chart shown 
at Fig. 2 must be realized as an average 
figure of 10 different dimensions. In 
other words, on the chart each cross 
represents a vertical line of points, which 
may range over two or three of the 
tolerance spacings denoted on the left- 
hand vertical ordinate. If this is dis- 
regarded or misunderstood by the person 
compiling the chart it may result in a 
lack of uniformity in the product within 
the limits established, because plottings 
approaching too near one of the datum 
lines may actually represent a number of 
individual units whose dimensions are 
beyond the limits permissible for the job. 
This is clearly shown at Fig. 2, but 
the indications given in the fourth hourly 
checking period on Tuesday come very 
close to the upper minus datum. There- 
fore it is safe to assume that certain pro- 
portions of mouldings checked around 
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Fig. 3.—Chart showing relationship between 
10-point sample and its mean value. 


that time will actually be too small below 
the minus 0.003 tolerance allowable on 
the work. 

For these reasons it is clear that a 
mean point thus obtained should never 
lie too close to a datum, but the question 
naturally arises—how near the normal 
permitted tolerances of plus or minus 
0.003 in., in this present instance, should 
the mean points go? 

The resolving of this question brings 
us to a further important stage in the 
construction of “ quality control” charts, 
because it entails the incorporation of 
“control limits” within the chart, 
whereby the above-mentioned dangers 
can be eliminated. 
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Fig. 4.—Complete control chart based on “‘ sample means.” 





Ministry of Supply Advisory Depart- 
ment, we proceed to show how this is 
derived. ' 

Fig. 3 shows how the location of the 
average, or mean value, of a 10-point 
sample is secured. Instead of plotting 
the ten points shown, only one, as 
encircled, would be used. The relation- 
ship which this latter point must bear to 
the natural limits set for the job is then 


shown by the inner horizontal lines, 


marked control limits on mean values, 
which have been worked out for the 
hypothetical instance so far considered 
throughout this section. These control 
limits are easily calculated, and the reader 
is referred to pages 5 and 35 of the pub- 
lication last mentioned, where tables have 
been carefully worked out to give selected 
values of the maximum “ spread ” which 
can be permitted, or is to be expected, 
from any size of sample means, so that 
there shall be certainty that no plotting 
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of average values shall mean that an 
injividual dimension is outside the 
natural limits. 


Complete Control Chart 
daving reached this point, it is: now 
clear that a completely reliable control 
chart can be constructed, as shown at 
Fiz. 4, having not only the two datum 
lines denoting actual natural limit varia- 
ticns decided upon for the job, but two 
additional datums or control limits. 
These limit lines lie well within the con- 
fines of the natural datums, and it is at 
this stage when the outline of the 
“production characteristic” may be 

discarded from the control chart. 
{n operation with such an amended 
chart, plotted points are inserted solely as 
derived from the “sample mean” 


being exerted by the two sets of datum 
lines just described. . ‘ 

Whilst all plotted points continue to 
come within the inner “ control limits,” 
dimensional fluctuations can be only very 
slight and well within the limits set. Such 
variations will be due to chance, and so 
long as they do not increase can be 
regarded as producing an_ inspection 
check on the produced components of a 
satisfactory nature. Should a number, of 
points successively fall within the space 
between one of the “ control limits ” and 
the “ natural limit,” as shown in Fig. 4, 
it will be apparent that fluctuations due 
to some assignable cause are taking place, 
and which require correction attentions 
either to the mould or press. If plottings 
lie outside the outer « datum lines, 
definitely defective mouldings are being 
produced and production should be 
stopped forthwith. 

All this is clearly indicated at Fig. 4, 
which may be regarded as representing 


quality control chart, capable of impart- 
ing complete inspection cover to the 
production activity. The type of control 
chart shown at Fig. 4 is, in fact, a skeleton 
with which even the most complex type 
of control chart is intimately connected, 


measurements, control of their variations — 


ill the essential features of a proper - 
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and when considering ones of the latter 
kind, or operating them, it is as well 
always to keep in mind the simple form 
here depicted. In this way the essential 
basic features are kept in view, which will 
help materially towards the correct use 
of such charts. 

So far in all the discussion undertaken 
we have dealt only with the means for 
controlling one dimension of a simple 
plastic moulding and, moreover, effecting 
such control within natural tolerances; 
that is, within those size variations which 
will include the whole of the product 
made. 

With most plastic mouldings, however, 
the component drawing furnished by the 
customer, or sanctioned by him, will 
specify other, perhaps more stringent, 
limits upon dimensions, weight, surface 
finish, and all the other features which 
the good moulding should possess to 
meet its functions. 

In the next article, therefore, it will be 
our business to examine the relationships 
between drawing ‘limits, natural limits, 
and the control limits which are associ- 
ated with any. particular moulding 
project, and to show how production 
control charts are arranged so as to 
ensure that the former are always within 
the scope of the latter limits. 

Thereafter, numerous examples will be 
considered of the application and effects 
of control-charting methods applied to 
various forms of plastic moulding, 
including hand-operated and automatic 
compression moulds, hand-operated 
injection machines, and the fully auto- 
matic type of injection-moulding pro- 
cesses. Each of these presents its own 
peculiar inspection and checking prob- 
lems, and it will be a very useful 
endeavour to illustrate exactly how such 
control is established in each of these 
interesting applications. It is by such 
means that there may be achieved very 
important improvement in the quality of 
moulding productions, with more effec- 
tive inspection, at lower gauging and 
inspection costs. 


(To be continued) E 
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RECENT GERMAN DEVELOPMENTS IN 
DENTAL, RESINS 
(Continued from page \1.) 
The raw material for both grades of 
Palapont consisted of Plexigum (pow- 
dered solid methyl methacrylate resin for 
dental purposes) and liquid methyl 
methacrylate (monomer). The liquid 
contains 0.005 per cent. hydroquinone as 
a stabilizer, preventing spontaneous 
polymerization. The Plexigum commonly 
supplied for dental purposes has a poly- 
merization degree of 4,000-6,000, cor- 
responding to a molecular weight of 
40,000-60,000. It contains 6 per cent. of 
methyl acrylate and 2 per cent. of cetyl 
alcohol. The presence of methyl acrylate 
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increases the stability at high tempera- 
tures; the temperature at which the resin 
begins to decompose is raised by 
20-40 degrees. The cetyl alcohol facili- 
tates removal from moulds. The action 
of these two additives is important when 
Plexigum is used in the moulding of 
whole artificial teeth under application of 
heat. 

The physical properties of Paladon and 
Palapont are as follows:—Brinnell hard- 
ness 12 kg./sq. mm. (corresponding 
approximately to that of  silver-tin 
amalgam); impact strength 27.4 kg./sq. 
mm.; permeability to water 0.32 per 
cent.; yield point on heating 70-80 
degrees. 
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NATURAL LIMIT _—'003 
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UPPER AND LOWER 
CONTROL LIMITS BASED 
ON, MEAN VALUES 
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Fig 3. Chart showing relationship bet ween 
10-point sample and its mean value 


that time will actually be too small below 
the minus 0.003 tolerance allowable on 
the work 

For these reasons it is clear that a 
mean point thus obtained should never 
lie too close to a datum, but the question 
naturally arises—-how near the normal 
permitted tolerances of plus or minus 
0.003 in., in this present instance, should 
the mean points go? 

The resolving of this question brings 
us to a further important stage in the 
construction of “ quality control” charts, 
because it entails the incorporation of 
“control limits” within the chart, 
whereby the above-mentioned dangers 
can be eliminated. 
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Determination of Proper Control 
Limits 

Without going into the statistical 
methods developed by statisticians, and 
which are now readily obtainable in 
technical works dealing with the subject 
of “quality control” published of lat 
years, notably “ A First Guide to Quality 
Control for Engineers,” published by the 
Ministry of Supply Advisory Depart 
ment, we proceed to show how this is 
derived 

rig. } shows how the location of the 
average, or mean value, of a 10-poimi 
sample is secured. Instead of plotting 
the ten points shown, only one, as 
encircled, would be used. The relation 
ship which this latter point must bear to 
the natural limits set for the job is then 
shown by the inner horizontal lines 
marked control limits on mean values, 
which have been worked out for the 
hypothetical instance so far considered 
throughout this section. These control 
limits are easily calculated, and the reader 
is referred to pages 5 and 35 of the pub- 
lication last mentioned, where tables have 
been carefully worked out to give selected 
values of the maximum “ spread ” which 
can be permitted, or is to be expected, 
from any size of sample means, so that 
there shall be certainty that no plotting 
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Fig. 4.—Complete control chart based on “‘ sample means.” 
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THE TENSILE STRENGTH 


MONSANTO 
CHEMICALS 


OF MONSANTO 


POLYSTYRENE MOULDING CRYSTALS 


The tensile strength of Lustron was determined over a range of 
temperatures using injection moulded dumb-bell shaped test 
specimens of j” « |". In the graph below, tensile strength & 
plotted versus temperature The curve shows that the toughness 
of injection moulded Lustron increases as temperature decreases. 
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Ultimate Tensile Strength versus Temperature of Lustron 


QUICK FACTS ABOUT LUSTRON . . . Low cost 

per pound . . . Lightweight . . . Faster moulding . . » 
New brilliance and clarity . . . No taste or odour . . « 
High dimensional stability . . . 

Excellent electrical qualities . . . Gay colour range. 


Write to Plastics Department, Monsanto Chemicals 
Limited, Victoria Station House, London, S.W.1. 
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THE MICANITE & INSULATORS COMPANY LTv. 
Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Manufacturers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA. 
PAXOLIN Laminated Materials. EMPIRE Varnished Insulating Cloths and Tapes. HIGH 
VOLTAGE BUSHINGS and TERMINALS, Distributors of Micoflex-Duratube sleevings. 
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of average values shall mean that an 
individual dimension is’ outside the 
natural limits. 


Complete Control Chart 


Having reached this point, it is now 
clear that a completely reliable control 
chart can be constructed, as shown at 
Fig. 4, having not only the two datum 
lines denoting actual natural limit varia- 
tions decided upon for the job, but two 
additional datums or control limits. 
These limit-lines lie well within the con- 
fines of the natural datums, and it is at 
this stage when the outline of the 
“production characteristic” may be 
discarded from the control chart. 

In operation with such an amended 
chart, plotted points are inserted solely as 
derived from the “sample mean” 
measurements, control of their variations 
being exerted by the two sets of datum 
lines just described. 

Whilst all plotted points continue to 
come within the inner “control limits,” 


dimensional fluctuations can be only very 
slight and well within the limits set. Such 
variations will be due to chance, and so 
long as they do not increase can be 


regarded as producing an_ inspection 
check on the produced components of a 
satisfactory nature. Should a number of 
points successively fall within the space 
between one of the “ control limits ” and 
the “ natural limit,” as shown in Fig. 4, 
it will be apparent that fluctuations due 
to some assignable cause are taking place, 
and which require correction attentions 
either to the mould or press. If plottings 
lie outside the outer datum lines, 
definitely defective mouldings are being 
produced and production should be 
stopped forthwith. 

All this is clearly indicated at Fig. 4, 
which may be regarded as representing 
all the essential features of a proper 
quality control chart, capable of ‘impart- 
ing complete inspection-.cover to the 
production activity. The type of control 
chart shown at Fig. 4 is, in fact, a skeleton 
with which even the most complex type 
of control chart is intimately connected, 
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and when considering ones of the latter 
kind, or operating them, it is as well 
always to keep in mind the simple form 
here depicted. In this way the essential 
basic features are kept in view, which will 
help materially towards the correct use 
of such charts. 

So far in all the discussion undertaken 
we have dealt only with the means for 
controlling one dimension of a simple’ 
plastic moulding and, moreover, effecting 
such control within natural tolerances; 
that is, within those size variations which 
will include the whole of the product 
made. 

With most plastic mouldings, however, 
the component drawing furnished by the 
customer, or. sanctioned by him, will 
specify other, perhaps more stringent, 
limits upon dimensions, weight, surface 
finish, and all the other features which 
the good moulding should possess to 
meet its functions. 

In the next article, therefore, it will be 
our business to examine the relationships 
between drawing limits, natural limits, 
and the control limits which are associ- 
ated with any particular moulding 
project, and to show how production 
control charts are arranged so as to 
ensure that the former are always within 
the scope of the latter limits. 

Thereafter, numerous examples will be 
considered of the application and effects 
of control-charting methods applied to 
various forms of — plastic moulding, 
including hand-operated and automatic 
compression moulds; hand-operated 
injection machines, and the fully auto- 
matic type of injection-moulding pro- 
cesses. Each of these presents its own 
peculiar inspection and checking prob- 
lems, and it will be a very useful 
endeavour to illustrate exactly how such 
control is established in each of these 
interesting applications. It is by such 
means that there may be achieved very 
important improvement in the quality of 
moulding productions, with more effec- 
tive inspection, at lower gauging and 
inspection costs. 


(To-be continued) 
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RECENT GERMAN DEVELOPMENTS IN 
DENTAL RESINS 
(Continued from page 11.) 
The raw material for both grades of 
Palapont consisted of Plexigum (pow- 
dered solid methyl methacrylate resin for 
dental purposes) and liquid methyl 
methacrylate (monomer). The _ liquid 
contains 0.005 per cent. hydroquinone as 
a stabilizer, preventing | spontaneous 
polymerization. The Plexigum commonly 
supplied for dental purposes has a poly- 
merization degree of 4,000-6,000, cor- 
responding to a molecular weight of 
40,000-60,000. It contains 6 per cent. of 
methyl acrylate and 2 per cent. of cetyl 
alcohol. ‘The presence of methyl acrylate 
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increases the stability at high tempera- 
tures; the temperature at which the resin 
begins to decompose is raised - by 
20-40 degrees. The cetyl alcohol facili- 
tates removal from moulds. The action 
of these two additives is important when 
Plexigum is used in the moulding of 
whole artificial teeth under application of 
heat. 

The physical properties of Paladon and 
Palapont are as follows:—Brinnell hard- 
ness 12 kg./sq. mm. (corresponding 
approximately to that of  silver-tin 
amalgam); impact strength 27.4 kg./sq. 
mm.; permeability to water 0.32 per 
cent.; yield point: on heating 70-80 
degrees. 
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LARGE SCALE PRODUCTION OF OUR STANDARDISED 
50 TON PLASTICS PRESS enables us to offer 


QUICK DELIVERY! 


THE Turner Plastics Press is 
complete in itself. It contains its 
own hydraulic system and electrical 
heating system, and is_ installed 
simply by making a single connection 
to the electrical supply. It combines 
the uses of many presses by providing 
any required pressure between 10 and 
50 tons. Operation is by a single 
lever which gives complete control 
over ram travel and speed at any 
point of the stroke. Occupies only 
6 sq. ft. of floor space. .Mechanically 
interlocked safety guards are fitted 
as standard. Mechanical ejectors 
supplied if required ; bottom ejectors 
have manual resetting which can be 
operated without moving the ram. 
Illustrated literature gladly sent on 
request. 


geese. aaa 
, TALL 
: IMPLE TO INST 
ATION sim ‘onnection to 
wn conv both A singeical supply and 
One tev closing the press is ready for 


i ani ! 
oPsvements of the press. operation. 


, TURNER PLASTICS PRESS 


TURNER MANUFACTURING CO., LTD., WULFRUNA WORKS, VILLIERS ST., WOLVERHAMPTON 
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Plastic 
Mouldings 
of any 
description 


S LOU G H ’ BUC KS Telephone: Slough 22349 





The modern method 


right or left hand, 
single or multi-start, 


cndonerealetrends Sentinel | 
A ATE EE ETI 


in all materi Is, 


quickly chezply and. @ 

accur: tel Setting 

up is sitple’ and is . ° 
repidly c rried out, 


= are cheap = 
easily mint ined, 
and gent equip- HIGH SPEED 
ment rarely neces- 
sary. Machine can be THREADING MACHINE 
successfully operated 
by unskilled labour and except for loading is fully automatic 


SENTINEL (SHREWSBURY) LTD. 
(Machine Tool Division), SHREWSBURY 
$5/15 








Head Office: BILLET ROAD - WALTHAMSTOW 
LONDON - E.17. + Tel. LARKSWOOD 2313 (6 LINES) 


GA 


JANUARY, 1948 


PLASTICS 


A8 


OF trh 


Hf E y i WHAT SORT OF AN ALPHABET IS THIS ? 


i. Call it— Utopian alphabet for industry. For these interesting shapes 

are section-views of Tenaplas extrusions in some of their widely 
’ differing forms. Many a problem these plastics have solved for harassed 
manufacturers. Often our extensive standard ranges meet the needs, but 
occasion demands something out of the way. Tenaplas responds—whatever the 
shape, size, length and fine limits required ; colourful or colourless as needs be. 


It’s a versatile material. Attractive and 
pleasant to handle. Odourless, smooth- 
finished, hygienic. Flexible, tough; of 
great tensile strength. Non-inflammable. 
Gives constant electrical insulation at all 
frequencies. Unaffected by oils, most 
acids, salt or fresh water. Maintains its 
properties over a temperature range of 
—20° to + 75°C (or in some cases to 





over 100°C). Readily sealed, welded, 
etc. by high-frequency heating. 





¥ In Tenaplas modern industry finds a valuable ally. Its 
applications extend to : tubing for gases and liquids ; 
coverings for wire, wire products, tubes, ropes, 
railings etc ; making non-rigid joints between any 
surfaces, including positive location, .he components; 
finishings for upholstery, haberdashery, leather goods 
etc. Perhaps you can add a good new idea. 








‘ Tenaplas 





THE NAME TO REMEMBER FOR FLEXIBLE (AND RIGID) PLASTICS 
IN ANY CONTINUOUS LENGTH, SHAPE OR COLOUR oe 


TENAPLAS LIMITED, UPPER BASILDON, NEAR PANGBOURNE, BERKS. ENG. 


Phone: Upper Basildon 228, 269, 288 & 208. Cables: Tenaplas, Reading . Code: Bentley’s, Ist Edition. Agents throughout the world 
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“Why I support the 


SILVER 
LINING 


e . 99 
Savings Campaign 
by J. Arthur Rank 


*“Many of you will remember the film: 


made for Two Cities by Sir Laurence 
Olivier—Henry V. It was the story ofa 
small and very tired British army, led by 
a courageous and d2termined king, in 
battle with a much larger enemy. 


Today it is not an army that is in 
action: it is the whole nation. Like the 
soldiers in Henry V, and for the same 


honourable reasons, we are tired. And, . 


like those soldiers, we need all our 
courage and determination to win this 
new battle. 


We cannot all play as spectacular a part 
as our archers at Agincourt. Bui we all 
can make a tremendous contribution by 
supporting the Silver Lining Savings 
Campaign with all our resources and 
all our strength. 


In this present crisis increased Savings 
will tell the world that we are determined 
to win.” 


National Savings 


for Prosperity. 
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PEACI 


&-CO. 
LTD. 








Issued by the National Savings Committee 





PEBBLE B86) 


For the grinding of 
all kinds of Powders, 
hemicals, Minerals, 
lours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silex or special 
linings. and can be insulated to suit 
particular classes of work. 
Send for our ‘free illustrated literaturc. 


STEELE & COWLISHAW, LTD., 
Engineers (Dept. No. 27), Hcad Office 
and Works: COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London ce : 329, High — Ww.C.1. 
Telephone : ‘Holtorn 3. 


Uachly ¢ « Cnlaty’s Feporitng in Ghia “4 
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ANNOUNCING 
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WE REALIZE that many manufacturers would like to 
try-out their ideas in plastics upon prospective customers, but 
to produce even a few samples usually means a heavy capital 
outlay and a long wait for a production tool. 










WE AIM to assist you by producing sample mouldings to 
your design from a tool made by us for sample-moulding 
purposes alone, at a fraction of thé cost of a production 
tool, and with far less waiting for yourselves. 


Send us your enquiry then, and let us see if we can help. 


JEFFREYS & EDMUNDS LIMITED, 
Engineers & Consultants, Station Parade, WHYTELEAFE, Surrey. 











SAMUEL JONES 


16-17 NEW BRIDGE STREET. E.C.4 PHONE: CENTRAL 65% 
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A PRACTICAL REFERENCE BOOK 


for producers and consumers of plastic materials 


PLASTICS MANUAL 


BY H. R. Fleck, M.Sc., F.R.1.C. 


19/8 





. not only does it summarise a great deal of information 
on the -raw materials of plastics, but it includes also 
many useful details about the mechanical side of the 
industry—moulding and the production of moulds.’ 

—MANUFACTURING CHEMIST. 


«“. . . Mr. Fleck can always’ be relied upon to give us a 
knowledgeable and accurate account of the Plastics Industry.” 
—PLASTICS. 


Price 15/- net. By Post 15/6d. 


Published for Temple Press Ltd. by The English Universities 
Press Ltd. 





Obtainable from all Booksellers and Bookstalls or by post from 


TEMPLE PRESS LIMITED 


BOWLING GREEN LANE, LONDON, €E.C.1. TERMINUS 3636. 














Finest qual ae 4 | || Tovs - HABERDASHERY 
PPCaAsSTic "™ : 


ise = || SELLING 
ieaam, etwe || AGENCIES 


TALLIC SHADES, 








Wanted by leading Sales 
Executive now starting on 
own account after being with 
one of the foremost plastic , 
manufacturers. 


Box PP 14182, Samson Clarks, 
57/61, Mortimer Street, W.1. 





LIMITED. 


5-8, weaiedite (WEST SIDE), FANCY CHEMISTS’ 


CAXTON STREET, WESTMINSTER, S.W.! ; 
Telephone - - - WHITEHALL 1878/79/70 GOODS SUNDRIES { 




















Telegrams - ELGARCON, SOWEST, LONDON 
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: RANSPARENT 
CELLULOSE ACETATE, 
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Oo NSULATING, SHEETS, 
IGHT, FILMS, 
XCEPTIONAL MOULDING POWDER 
x eniear AND RIGID 
IN QUALITY TRANSPARENT 
LINTAINERS. 
MILL STREET, : 
AINGSTON -GN-TIHAMES, 
Telephane. KINGSTON L060, 








Lloatol, 


Powe! eee HAND TOOLS 


eee Trade Mark 





The Flextol N.G.F. 250 Machine and T.C. 250 Tool Kit provide com- 
plete t for grinding, filing, wire brushing, polishing, etc., and 
are widely | used in the tool rooms of manufacturers of plastic goods. 















ee ee 


op. illustration a the 

N.G.F. 250 and T.C. 250 
equipment, polishing a 
two-cavity mould. 








Write for Pamphlet No. F.31. 





FLEXTOL ENGINEERING COMPANY LIMITED 


THE GREEN, EALING, LONDON, W.S 
@ 95.14 
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SUPPLIES FROM STOCK 
CASEIN 
‘ SHEETS RODS TUBES 
CATALIN CAST SYNTHETIC RESIN 
SHEETS, RODS, TUBES, PROFILE SHAPES 
P.V.C, 


Sheeting 48” wide—6/8 thou thick 
Also 30-35-40-60 thou thick 
CELLULOSE ACETATE SHEET 
from 0.05 to 7 m/m. thick, 
Opaque and Transparent 


“CRINOTHENE” 


Acetate Sheets for Lampshades— 
all colours 


CELLULOID 
‘“‘PERSPEX’”? BRAND ACRYLIC 
RESIN SHEETS 
from 1/24” to 1°—Clear and Coloured 
EBONITE 


SHEETS RODS 
MOULDING & INJECTION POWDERS 


GILBERT GALEA 


MERCHANT IMPORTER-EXPORTER 
Established 1918 
’ Dominion House, 
Bartholomew Close, London, _ €E.C.! 
Phone: MONarch 3994 & 6770 
Grams: Gilgalbert, Cent, London 
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CELLULOID 


SHEETS, RODS, TUBES, etc: 


FOUNTAIN PEN TUBING 
OPTICAL MATERIAL IN CLEAR, 
COLOURS, AND DEMI-BLONDE 


Manufactured by 
SOCIETA ITALIANA 
DELLA CELLULOIDE, ITALY 


AGENTS IN GREAT BRITAIN :— 


MILTOID 
LIMITED 


288, DOLLIS HILL LANE, 
CRICKLEWOOD, LONDON, N.W.2 
@ WE WELCOME YOUR ENQUIRIES 
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PACKAGE AN ELEPHANT? 


A tall order—but PAGE could 
do it. || The final step between 
your goods and their markets 
is packaging and PAGES are 
ready to save you cost and 
worry over staff and materials, 
both for the home market and 
for export. || To place the 
PAGE service at your disposal, 
lift the receiver and dial 


GRAngewood 3574. 


PAGE 
ACKAGING 


W. PAGE & SONS LIMITED 
Argyle Works, 
Malvern Road, East Ham, London, E.6 
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IRANOLIN. P.D.L. 18 
for P.V.C. 


Samples and Technical data from : 


-IRANO PRODUCTS LTD. 


Britannic House, Finsbury Circus, 
LONDON. RC.2. CENtral 7422 
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"YOU WONT FORGET YOUR 
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STERNOL LTD ¢ ROYAL LONDON HOUSE + FINSBURY SQUARE » LONDON E.C.2 © MONarch 3871-5 
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F ITT] N ‘ex / TO ALL USERS OF 
RO Cellulose Acetate Injection 





















Uastie ewellery Moulding Powder 
ae | WELLITE | - 
IS NOW AVAILABLE wd 


; : F And 
To your:own specification in 2m 
colour and flow sur 


@ FOR IMMEDIATE DELIVERY 
@ FOR EXPORT 
@ FOR THE HOME TRADE 


All enquiries to: 


Welwyn Plastics Ltd., 
-LIGHT LTD. Wellite Works, | 


RMINGHAM:18 | Welwyn North — Herts. 


b609 | = Tel.: Welwyn 506 


ALL TYPES OF INSERTS 


SEND US YOUR ENQ 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


















% DIESINKERS, 
4 MOULDS, 





— (89-91, Aaa APPLIANCE Col? 
SHEFFIELD: WOOLFOLD, BURY, LANCS. 


ee Ne =e ee 








Telephone : Bury 1560-1 Telegrams :“Bysonite, Bury.” 


OOLMAKERS & DESIGNS (Coventry) LID. 


BRAYS LANE, COVENTRY. Telephone: COVENTRY 4051/2. 
TOOLMAKERS TO THE ENGINEERING AND PLASTICS INDUSTRIES 


The foundation of success in mouldings rests on first-quality Moulds. Our reputation BAS 
ensures first-class returns to our clients. Repeat orders prove ‘it! We design and 
manufacture compression-transfer-injection moulds of highest quality* and finish. Jigs, 
fixtures, gauges, press tools, special-purpose machines, etc. Limited capacity also available 
for high-class batch production work. ‘ 


Let US have YOUR enquiries for “that’’ job. 
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Ws got all PACKS taped! 
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It's quicker, it’s Use it for bundling 
a slicker, it’s the plastic mouldings 
aie Sellotape system of in predetermined 
He) sealing ! Sellotape quantities. Sello- 
sets a new stand- tape is obtainable 
ard of pack appeal. in various widths, 
And it’s so simple clear or coloured, 
to use—finger pres- plain or printed, 
sure sticks it fast transparent or 
to plastics. Use it opaque. We shall 
to make your pack welcome your 
a selling enquiries. 
ley 








WHAT’S IN A SHAPE? 


Nothing in nature, however weird, is so 
shaped without some definite suitability 
to purpose. So it should be with industrial 
moulding. Ramatany ” & major aim in 
P. and B. inj 


— | Fl 





*The more difficult it is the more we like 
it! ... You can rely on PUNFIELD & 
BARSTOW. 


Quotation by return Post. 


a's 


Cc 
3 
«<< 


_ jit 





PUNFIELD & BARSTOW 


(MOULDINGS 


BASIL amen WESTMO RELAND ROAD, 
F QUEENSBURY, LONDON, N.W.9. 





Phone : Colindale 7160 & 7956. "Grams : Punfibars, Hyde, London. 


FOR INJECTION MOULDINGS 


wTeolU hh 











PLASTICS _ 











RAW MATERIALS FOR 


PLASTICS & LACQUER | 


INDUSTRIES 


NITRO CELLULOSE SOLUTIONS 
NITRO CELLULOSE in all forms 
CELLULOSE ACETATE in all forms 
POLYSTYRENES 


POLYTHENE, etc. 
“PERSPEX” ACRYLIC PLASTIC 
SCRAP 


Samples and technical information 
gladly on request 


ALFRED HARRIS & CO. UD. 


Reclaimers and Refiners 


TOWNSHEND TERRACE, RICHMOND 


Telephone: Richmond 0028-9, Surrey 











in MOULDS for 
MODERN PLASTICS 


sige ant a eee 








214/222, Cardigan Road, LEEDS, 
/ “Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association, 











AIR, SEA OR LAND 
TRANSIT CASES 


TIN OR WATERPROOF LINED 


WE DESIGN PACKS FOR 
MINIMUM WEIGHT & FREIGHT 


T. E. DINGWALL, L™. 


EXPoRT PACKERS 
Commercial Place, Chalk Farm Road, 
LONDON, N.W.! * 


3459 P.B.X. CASE & PACKING DEPT. 
EXECUTIVE OFFICES 





Telephones :— 


GULLIVER 4597 
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that aids 
identification 
simplifies grouping 
assures accuracy 
provides safe 
attaching and 
speeds movement? 


206 
TRANSOTAPE /_ 


self-adhesive 
cellulose tape 


May we send you specimen 
ro 


John Gosheron & Co Ltd 


GAYFORD ROAD LONDON W 1I2 
























INDUSTRIAL & COMMERCIAL 


PROPERTIES 


PLANT, MACHINERY & EQUIPMENT 


VALUATIONS 


for the purposes of Sale or Purchase, 
Insurance Cover, Balance Sheet, etc. 


CHAMBERLAIN & WILLOWS 
— SURVEYORS & VA U RS — 


23, MOORGATE, LONDON, E.C.2 
City 6013 




















Hass 

Maniipactssed 
OF SMALL C/A 
MOULDINGS 


BEADS * EAR-RINGS ® FLOWERS 
PARTS UP To AND CAMEOS 
2” DIAMETER { (Scheel 
PRIORITY 


FOR EXPORT 


W. H. ADAMSON, 39, HEDLEY ST., MAIDSTONE 
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4 it oe id | y 


‘CAN i aE HELP TO er sha ee 
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with ! 


ENGINEERS TO THE PLASTIC INDUSTRY 





THE PERFECT P.V.C. SHEETING 






or the 
- 6 
és ” 
€>5 3% te ES . 
SiS aks ae las ee 
ir SHED P MT tr Le v4 sees 
ieee a eee pes 
ey “Sk SS Abit approach S 
“2 ibe ; woven fabric yet attained. 
SS Available in translucent, opaque and printed in a beautiful 
, range of colours and designs. 


WILLIAM GEE LIMITED 
520, Kingsland Road, LONDON, E.8. 
2 (3 lines) - 








Telephone: CLissold 









KENUTUF.. 


LERIBLE INJECTION MOULD‘ 

























FOR FASHION 
AND NOVELTY 
ARTICLES 


AND ALL INDUSTRIAL 
AND DOMESTIC 
APPLICATIONS 





WANTED-STOCKS for CASH 


WE: are cash buyers of merchandise of 
every description. Also Clearance 
—_ Discontinued Lines, Surplus Stocks; 

ct, goods of all kinds can be disposed of 
arenge us, without delay, on the most 
favourable terms, and without trouble. 


HOULD you have anything for disposal, 

either now or at any future time, please 
send us samples, full particulars and price 
on a cash settlement basis. ~ 


RELIANCE TRADING COMPANY 
Wholesale Warehousemen and General Merchants 
13, New College Parade, Finchley Rd., London, N.W.3 


















M-C’L and REPETITION L 


POCLLANE + LANCLEY -. BIRMINGHAM 
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high-speed sifting . . . 


with a machine that 
occupies very little floor 
space, and in which 
only a small area of 
screen cloth is used. 
These are some of the 
many features of the 


PASCALL 


Turbine Sifter, 
the sifter that 
will give you 
more output. 








? 


Write for list 
P.12. 





THE PASCALL ENGINEERING CO., LTD., 
114, LISSON GROVE, LONDON, N.W.1. 




















PLASTIC MOULDINGS 


AND 


CASEIN TURNINGS 


To your particular requirements 





FREDERICK W. EVANS, LTD. 
PLASTIC WORKS, LONG ACRE, 
BIRMINGHAM 7. 


TELEPHONE :—EAST 1286 and 1287. 














HENRY BUICHER & CO. 


AUCTIONEERS, VALUERS 
and SURVEYORS 


Specialising in the Valuation and Sale 
of 





FACTORIES, PLANT and 
MACHINERY 


73, Chancery Lane, London, 


TEL.: HOLBORN 8411 (Slines). W.C.2 


















JANUARY, 1948 PLASTICS 


FOX 
for 


POLISHING 
& FINISHING 





We specialise in 
Rumbling Methods and 
Manufacture of Equipment 

~ and Compounds 





We welcome enquiries on 
customers’ Polishing and Finishing 
Problems. 


“G7? “S$” Stand Barrel Unit, with i i 
ceo erek ae ear ee Experimental Plant available. 


FOX CHEMICAL-ENGINEERING WORKS LTD. 


12, HEATH STREET, LONDON, N.W.3. Hampstead 3856 (2 lines). 


‘ TENITE? for toughness 
and fidelity in moulding 


For technical information, literature and moulding samples 
write to :— 


T.£.c. propucts pivision, KODAK LTD. 


WEALDSTONE - HARROW - MIDDLESEX - Tel: HARrow 4380 Ext. 27 





With acknowledgements to G. Read & Co. (Hackney) Ltd. 

















The English word ‘dollar ’ was origin- 
ally a corruption of the German 
* Joachimsthaler’ or ‘thaler,’ the 
name given in the 16th century to 
coins from the. rich silver mine of 
Joachimsthal in Bohemia. In 1785 the 
dollar was officially adopted as the 
monetary unit of the United States of 
America, and today it shares with the 
pound sterling the honour of being 
the best-known currency in inter- 
national commerce. 

For many years Barclays Bank have 
fostered the growth of Anglo- 
American trade by providing a com- 
prehensive fdreign banking service 
re-inforced by the establishment of a 
Representative’s Office in New York. 
Today, when the expansion of our 
export trade is vitally important, Bar-_ 
clays Bank. offer a complete foreign 
service, together with such other bank- 
ing facilities as customers may require. 






BARCLAYS BANK 


LIMITED 
s4 LOMBARD STREET, LONDON, E.C.;. 
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CHRONICLE BUILDINGS 
CORPORATION STREET 


TELEPHONE 


TRADING CO.LTD. 





; BLACKFRIARS: 3741 
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MANCHESTER 4. 


ie 
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M.C.M. (TOOLS) LTP. 


DESIGNERS & TOOLMAKERS 
FOR 

COMPRESSION, TRANSFER 

AND INJECTION MOULDS. 

JIGS AND FIXTURES. " owt 


we ~ 


une 














M.C.M. (Tools) Led., 
be DENMARK ST., 


TON, 
BIRMINGHAM, 19 


~\ 





7 











for plastic 
PRECISE WORK-QUICK beuivery 


industr 


LDS 


y 





SEAWARD ENGINEERING LTD. 


TOOLMAKERS 
24, Hammersmith Bridge Road, 
London, 


Ww.6. Telephone: Riv. 


APPROVED 


2246 
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CLASSIFIED ADVERTISEMENTS 
Rate 4d. per word, minimum 4/- 
— Box Number Fee, I/- —_ 


AGENCIES — -————— 
Established firm .of wholesale distributors, excellent 
connection southern counties, modern warehouse, wish 
to contact manufacturers 4 a t of plastics, rw 
as agen:s or cash buyers Ri idout and Son, Ltd., 
12 Stedman Road, a “Bournemouth, zzz-409 
Have you got an export policy? If you are a manu- 
facturer, forced now to export, but without the neces- 
sary ——— you must find out more about 
E.M.S.A. It solves your export problems—finds your 
markets—sells your goods under your name at your 
price—without taking any percentages. Write for 
16-page booklet to The Export Manufacturers’ Service 

Association, 8 — Mansions Arcade, Knightsbridee, 
London, S.W.1 “30 








Agencies Wanted 


Agencies wanted for the sale of plastic and Perspex 
articles, Offices operating from all large cities. Send 
percicuars, for aes - livery to N. Gerver, Plastic 
Sales Dept., 2-10 Mare S:reet, Hackney, London, E 

Phone, yn Va 5805. ‘ve lines). 130-25 


- AUCTIONEERS’ ANNOUNCEMENTS ———- 
RICHARDS AND PARTNERS. 
AUCTIONEERS, VALUERS AND SURVEYORS 
of 
INDUSTRIAL PROPERTY, PLANT 
AND MACHINERY. 
GRANVILLE HOUSE, ARUNDEL STREET, 
LONDON, ‘W.C.2. 
Phone, Temple Bar 7471 (four lines). 
2zz-408 
BOOKS AND PUBLICATIONS 
PLASTICS. 
IT WILL PAY YOU 
to keep abreast of American ideas. We can arrange 


postal subscriptions to leading American _ plastics 
journals: ‘* Plastics,’’ woe Plastics.” ‘Plastics 


For full Gomis, send on your business noteheading 
r descriptive leaflet to:— 


A. “THOMAS AND CO. (PTC), 
32 WESTCLIFFE DRIVE, 
BLACKPOOL. 


CARTONS 


W. Page and Sons, Ltd. 

Cartons, wooden cases, tea chests and other packing 
materials. 

May we remind our many friends that the supply posi- 
tion with regard to packing materials of al! Pi is a 
bad one ard is not Le | to improve. B e of 
our progressive buying policy we are still a’ le. ~ to offer 
large stocks of new and once-used cartons, tea-c! 
and other packing materials. and invite your i = 
New corrugated cartons made to your own ica 
from off-cuts, for which no Board licence is required. 
Your inquiries will receive our b«st attention. 

The price of tea ’chests has now been advanced owing 
to higher cost of collection,from the blenders. Large 
tea chests, 24 by 19 by 19. at 6s. 6d. each, all in fect 
condition; small tea eK 1 i by | and 
18% by 16% by 1614, at 5s. 

Export cases, 18 by 17 by. 16, * with in. ends and 
a s'des. =. Se and lids, at 6s. ea 

ar ing 

Will you kindly note that as from October 18 we shall 
be opening our packing warehouse, which is equipped 
to deal with packing of all kinds. both for the home 
and export markets. We we receive the goods, pack 
them in cartons or w ses to your s ion, 
and will coer them in Perfect condition to — 


772-200 





customers. If this service appeals, we would b~ 
. send J representative to discuss the details. We 
im a pesitinn to supply materials and our ence 


ine this field will save you money on packing costs and 
will certainly save space in your a that could be 
turned over to incresed product 

‘Write or phone. W. Page end Sob. Ltd., % Lan 
Crescent, gouthente, London, N.14. Phone, Pa! 
Green 5087 and 9916. 
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———_—— —— DESIGN AND DRAWING 

Fredest design and wing ,» styling, develop- 
ment and working drawings. Woodhouse-Mi 

34 Kildare Terrace, Bayswater, London, W.2. ys- 

water 6080. 132-4014 


The Crescent Studios for silk screen printing on plastics, 
dcsign and display. Phone, Chapel-en-le- ith tea wieid 


Design and drawing capacity for —_ sant (injec- 
tion, compression, transfer) mponent design 
development. Graystone Designs, 35 ” seamed Road, 
Hampstead, N.W.3. Phone, Pri 7420 128-28 





~——— MACHINERY, TOOLS AND PLANT 
Air Compressor, three-stage, water-cooled, pressures up 
to 2,000 P.S.1.,. capacity 4 eatin ft., F-A.D., direct- 
drive, 5 h.p., 400 volt., 3 p.h., A.C. motor, complete 
electrical equipment, ae Starting, b.d-plate 
mounted, excellent working condition, tt Further 
Particuiars, write Box 1559, care of * i ise pom 








TWO, AS NEW, 

HORIZONTAL STEAM-JJACKETED MIXERS; 
by Gardner and Sons, of Gloucester, having a mild 
steel trough, 5 ft. by 3 ft. 8 ins. by 4 ft. 4 ins. deep, 
bottom discharge, with dust cover, with spiral-type 

blades, driven through gear whcel and pinicn from 
fast and loose pulleys 3.ft. diameter by 744-in. face 
with outboard bear rng. 

REED BROTHERS (ENGINEERING), LTD., 

BEVIS MARKS HOUSE, 
LONDON, E.C.3. 





129-4264 
Complete crumbing plant for sale, comprising: Mill, 
complete with 40 h.p. motor, pre-cutter and motor, 
belt conveyor and motor, mag..et.c separator and 
v.b-ating screen. Complete p.ant, £1,000. Will con- 
sider disposa] of ind.v.dual units. Write, Tyresoles, 
Ltd., Equ:pment Sales Department, Palace of Eng neer- 
ing, Wembiey, Midd.esex. 128-25 
Two 15-ft. triple-gauge spreading machimes, steam 
plates 20 ft. long. 

6-in, single-gauge ditto, steam. plates 15 ft. 


a 5-ft. 

on: 

Theapeon and Son (Millwall), Ltd., Cuba Street, 
“London, E.14. zzz-201 


Four 120-ton e presses by Hydraulic 
Engineers, Daylight, 2 "tt. 6 ins. by 24 ins. between 
uprights; one 120-ton ditto, by Bradiey_and Turton. 
W.U.. 1,025 Garratt Lane, S.W.17. Bal 3351 


Airy sale, ad new S.H.3 injection mouldirg machine, 


3-0z. capacity. Apply Box 1911, care of 
M3 Plastics. ‘an 129-4967 
‘lorizontal three-throw hydraulic. pump by Fiecld:ng 


and rat. rams 4% ins. by 10 ins. stroke, 165 g.p.m., 
1.750 Ib. per sq. in., arrangcd for electric drive from 
290 h.p, 500-volt D.C. motor by G.E.C. 


+» With starter. 
Offered with or without motor. Date, 1941.- Con- 
dition as_new. 
Jcseph Pugsiey and Sons, Ltd., Lawrence pw 
Bristol, 5. 
machine for sale, comprising one 


P.V.C. sealing 

h.f. 250-watt. 50-meg. generator for 200-volt supply, 
one big-making jig, complete with angle-iron table 
and 95 yards 6-7 mil. calende-ed P.V. sheeting, 
31-in. width. first quality. high D.O.P. content. apple 
gteen. Offers invited. Box 1773, care of “ insite 


p by. Towler Bros.. size LL14 


switch. Box 1760, care of “ Plastics.’ 128-x3255 
Self. hydraulic press, in excellent. order, 
inspection invited, £450; also belt-driven_ twin-roller 


machine, 20-in. 
Pressure, in 
care of “ Plastics.’’ 


Machinery, Tools and Plant, Wanted 
Wanted, laboratory autoclave, capacity of the order of 
1 gallon, made of alkali-resisting material, suffic'ent to 
withstend p-essuves up to 10 atmospheres. Box 1739, 
care of “ Plastics.” 128-9 
Iniect'own mach’pe warted, up to 4-0z. capacity, in 
first-class condition’ Ln ay moulds also considered. 
Box 1963, care of “* Plasti 128-3 


roller. 7-in, diameter, adjustable for 
working order, 0. Bex 1 
x3755 
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Machinery, Tools and Plant (contd.) 
Wanted, 800-1,000-ton hydraulic moulding press, must 
be in first-class condition, self-contained with pump, 
etc.; with or without electric platens. Particulars, 
Box 1860, care of “ Plastics.” 128-12 
Rotary cutter required for , chipping thermoplastics. 
Box 1906, care of ** Plastics.’ 128-24 
Pelleting machine wanted (small), motorized preferred. 
State_ make, condition and_price 

Portland Works, 





H. Berry (Plastics), Annesley 
Woodhouse, Notts. 128-35 
—_—_____—_—_—_—— PATENTS 
The Proprietor of British Patents Nos. 558.131 for 


* Machine for Forming Hollow Plastic Bodies’ and 
560. =. for _peporeenente in_ Mould Structures for 
> Rubber Syringe Bulbs,” 
deares. ‘o enter {ato negotiations with a firm or firms 
for the sale of the patents, or for the grant of 
licences thereunder. Further particulars may be 
obtained from Marks vont ome 57 and 58 Lincoln’s 
Inn Fields, London, 128-7 
The Proprietors of British’ Patent No. 577,467,. are 

epared to sell the patent or to licence British manu- 
acturers to work thereunder. It relates to Improved 
Method of and Apparatus for Moulding Articles, Par- 
ticularly _Lenses, from Thermoplastic Materials. 
Address, Boult Wade and Tennant, 112 Hatton Garden. 
London, E.C.1. 128-9 








PRODUCTION CTT. AVAILABLE AND 





Pulverizing and grading of raw materials, Dohm, Ltd.. 
167 Vicioria Street, London, S.W.1 222-369 
Wanted, plastic articles of every Gescription for “export 
and British Isles. Representatives active in all parts. 
Can place large orders for export. Write N. Gerver, 
Plastic Dept., 2-10 Mare S:reet, Hackney, aan Oe. 
Work wanted, tool room available for all sorts of press 
tools. Press work, assembling, spraying and all sorts 
of enginecring to your design. Universal, Components, 
Ltd., 19 Sunderland Terrace, W.2. Bay 6776. 131-302 


We are able to undertake certain short or long runs of 
highly specialized medical and iechnical plastic moulded 
products. Injection, compression or sheet fabrication. 
Use our services for the preparation of prototypes. All 
inquiriés strictly confidential. Box 7678, care of 


“* Plastics.”” zzz-422. 


Injection moulding capacity available on 3-0z. injection 
moulding machine for shor: and long runs. Box 


care of “ Plastics.” 222-438 
Repetition in Eboni:e, Erinoid, etc. Capstan ite 
work. fag y Temple ry Rugby. 137-3687 





f wording and designs on 
plastics, Feathe ers, ‘cards and all materials carried out. 

1.S.T., Ltd., Fernhead Works, Fernhead Road, Lon- 

n, iq 129-4201 
Kingston Plastics, Ltd., Unity Works, Union Street, 
Kingston-on-Thames, have all the facilities for cleans- 
ing, sorting, grinding, kibbling and reprocessing of 
thermo-plastic materials. Phone, Kingston Rte 212 


Plastic moulding (compcessicg) capacity available, 30- 
100-ton presses. Write Box 1670, care of * ae > wy 


Langley (London), Ltd., offer substantial and regular 
supplies of laminated plastic S.R.V.P. tubes in round 
and rectangular sections. Some additional capacity 
available for processed tubes, but principally for plain 
tubes in lengths up to 40 ins. Inquiries are irvited. 
Langley Gondon), Ltd., 161 Borough High reas] 


London, 
“Impossible” moulding propositions invited by 
pioneer injection moulders with unusually qualified 


staff and most modern capacity up to oz. 
Inquiries in strict confidence, and ‘without obligation. 
Box 1241. care of “* Plastics.’ 128-2 
London Wholesale Distributors with large warehouses 
are interested in the purchase of all types of plastic 
ware and other plastic lines suitable for their large 
distribution and sales organization, covering the whole 
of the United Kingdom. Would consider purchasing 
complete output of smaller factory and financial assist- 
ance given if requ'red. Details as to commodities 
offered, together with prices, delivery and samples if 
poss'ble. Box 2025, care of “* Plastics.’ 128-33 
Injection moulding 5 lists have moulding capa- 
city up to 4 oz. Consultants on all injection mouldin 
problems. Please send inquiries to Box 9761, —s ° 


“* Plastics.”’ 128-29 
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Production Capacity Available and Wanted (contd.) 
Capacity available for barrel pclishing, hand polishing, 
drilling and slicing of plastics. Also facilities for 
general assembly and ins rument wiring. Black’s Indus- 
irl (London), Ltd., 13 Chalton Street, N.W.1. — 


128-10 
Increase sales appeal by colour ! 
Hand colouring on any plastic smallwares expertly car- 
ried out with taste. Long runs only accepted. 
Send your samples for quotations to Proda (London). 
Ltd.. 17 Bishop’s Bridge Road, London, W.2. 
139-4972 
Seth available for alkathene mouldings up to 
oz. Own tool-room. Box 1759, care of * Bie 
128-x3255 
Manufacturers, expanding, have facilities for the pro- 
duction of machined perspex components. Large or 
small runs. Bellsham, Dept. P., Bepton, Midhurst, 
Sussex. 128-x3473 


RAW MATERIAL AVAILABLE AND WANTED 


CUPREX, LTD., 
Stockists of I.C.I. Perspex, 
Offer specially: 
1/16-in., %-in. and %4-in. coloured. 
Write for stock list and particulars to:— 
FINSBURY PAVEMENT HOUSE, 
120 MOORGATE, 


LONDON, E.C.2. 222-446 


Cellulose acetate sheets, rods, 


tubes and moulding 
pene for sale. 1 


Inquiries to Box 1910. 


ics.” 
Perspex acrylic sheet. Ensure quick delivery. one of 
the largest stocks in the country at your service. com- 


plete range of colours 1/16-in. to 15-in., recognized 
stockholders Berry, Plastics, Portland Works. 
Annesley Woodhouse, Notts. 130-4970 





S. R. F. FREED, LTD.. 
THE STOCKISTS OF SHEETS, RODS. TUBES. 
- OFF-CUTS AND SCRAP. 

OFFER OTHER LINES WHICH CAN BE USED 
IN COMBINATION WITH PLASTICS. 
UTILIZING ANIMAL AND VEGETABLE 
PRODUCTS. 

Such as tortoisehell, horn, cleaned and prepared cattle 
bones for industrial purposes, vegetable ivory nuts. 
porcupine quills, goose and duck feathers. and 
barrels, etc. 

S. R. F. FREED, LTD.. 
27b HIGH STREET, SOUTH NORWOOD. S.E.25. 
Phones, Livingstone 4042; Sanderstead 2056. “6 

722-462 


Perspex J.C.I. acrylic sheeting. Official stockists offer 
services which include cutting to size, edge polishing 
and tinting; also Crinothene for lampshades. hand- 
bags, etc. Stock and price lists from Almex. Ltd.. 


78 Exchange Buijdings, Birmingham, .2. 139-4971 
Body for ceramics, floorings, modelling, refractories. 
etc. Suppliers, Dohm, Ltd., 167 Victoria Street. 
London, S.W.1. 133-4969 


MOON AIRCRAFT, LTD., 
SPECIALISTS IN MANIPULATED AND 
FABRICATED WORK. 

OFFICIAL I.C.I. STOCKISTS FOR PERSPEX. 


Have available from stock all thicknesses in clear 
and colour flat sheet cut to customers’ sizes. 


Inquiries, prices and particulars upon application to 
CLIFT WORKS, BOX, WILTS. 


Phone, Box 188. 
London Office : 


GROSVENOR GARDENS HOUSE, S.W.1. 
Phone, Victoria 9182-3, . 
132-4266 
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Raw Material Available and Wanted (contd.) 


Large quantities of clean polythene, white. black and 
other colours, Segregated. Box 2028, care of 
“ Plastics ** 222-202 





Polythene. Required by manufacturers. quantity of 
ivory or natural polythene. Box 1668, care of 
* Plastics 128-36 
Always large stocks of 
CASEIN 
rods, tubes and sheets. 
PERSPEX 
sheets up to 1 in. thick. 
CELLULOSE ACETATE. 
S. Rosenfeld, 
93, Aldersgate Street, E.C.1. 
Phone, Clerkenwell 4686 132-4019 
Wanted, large quantities of 1l-mm. lipstick cases. 
Particulars to Box 1909, care of “* Plastics.’’ 128-22 


pane, disused 11-mm. Fae case moulds. oat 
Box 1908, care of “* Plas 28-21 


For’ sale constantly, a ‘of \% and 1-16-in. proces 
Holoplast, from 1s. per pound, AH to size of 
pieces. Larks Spraying Process, Monument Hill. Wey- 
bridge. 128-27 


Plastic boards, 1-16-in., specially treated, highest artistic 
finish; suitable for panelling; furniture, bath. splash- 
backs, etc.; plain colours of marble effect. and wood 
(oak, mahogany, walnut, etc.), sheets 8 bv 4 cut to 
requirements. Prompt deliveries. Larks Spraying 
Process, Monument Hill, Weybridge. 128-26 


Perspex (clear and coloured) fabricated from flat sheets, 
ail types of menu frames made to fit menus. advertising 
frames for shop window displays, attractive stands for 
jewellery, cheese dishes and trinket sets, etc.; customers 
own ideas made up from wings. Write or phone 
inquiries. Proplas Plastics, 34 Lower Richmond Road, 
Putney, S.W.15. Phone, Put 6039. 128-31 


Ebonite and bakelite always in stock. Phone. Arech- 
way 3654. . E. Goodeve, Ltd., 188a Seven Sisters 
Road, London, N.7. 139-4965 


For sale, P.V.C. scrap. Offers invited. Box owe. care 
of ‘* Plastics.”’ 2z-426 


Celislose acetate scrap wranatly required; aE, Prices 
paid. Write Cuprex, Ltd., Finsbury Pavement House, 
120 Moorga‘e, London, EC. im Phone, Metro. nag $, 
500 Sheets clear 60/000 Plastic, British Celanese 
Cellustoid, for disposal, as new, interleaved with tissue. 
Astral Aero ——_ Co., Dixon Lane eo, Lower 
Wortley, Leeds, 1 129-x2855 


Perspex and Crinothene, official I.C.I. stockists for 
North-West area, invi:e inquiries for flat sheet ees 
clear and coloured, from 1/16-in. to %4-in. ickness ; 
also official I.C.I. stockists of Crinothene. Plastics 
(Manchester), Ltd., 11 Whitworth Street, Manchesér, 1 

Phones, Central 0272 and 1725. zzz-447 
Metal powders and oxides. Quotations and samples 
on application. Dohm, Lid., 167 Victoria Street, 
London, S.W.1. zzz-410 


We are now able to supply an adhesive suitable for 
cementing the Perspex which we supply. Inquiries to 
Cuprex,’ Ltd., Finsbury Pavement House, 120 Moor- 
gate, London, E.C.2. zzz-429 
For sale, 15 tons P.V.C. black compound (recovered); 
samples available. Write to Cuprex, Ltd., Finsbury 
Pavement House, 120 Moorgaie, London, E.C. ee 408 


Wanted, plastic waste and plastic piece goods. Send 
cartemaeh Stating quantity and price. Box 6695, care 
of “* Plastics.” zzz-400 


Perspex off-cuts, clear and coloured, cut to required 
size, lagioid rods and all forms of_ scrap plastic 
material; immediate delivery. Write, Plastic Depart- 
ment, J. E. Hoare, Byton Chambers, Amen Corner. 
S.W.17. 222-399 
Regular su s of imported phenolic and urea pow- 
dete, 2 a and cellulose acetate nen powders. 
Inquiries, Box 1211, care of “* Plastics 227-454 
Regular supplies of imported celluloid and_ cellulose 
aceta:e sheets, tubes and rods. Inquiries, ae 1212. 

care of “* Plastics.” 27-455 
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Raw Material Available and Wanted (contd.) 
Paraformaldehyde, three tons evel. Is, 


2d. per 
pound. Box 1237, care of “* Plastics 128-3689 


Moulding powders. If you have any redundant stocks 
for disposal. contact us and also give us your inquiries 
if you are in need - one of other powders. Box 
9756, care of ** Plast 128-3736 


Scrap. Why not et a " well-established firm quote you 
for cellulose acetate, polystyrene, P.V.C. cuttings and 
other thermoplastic off-cuts and scrap? Having best 
use for these materials, highest prices can be paid. 
Quotations on receipt of representa:ive samples to 
Grist (Plastics), Ltd., 82-84 Brighton Road, 
Surbiton, Surrey. Phone, Elmbridge 4214. 
Perspex for sale, new sheets, offcuts, large ane small 
scrap, powders; clear and colours. 9024, 
pm of “* Plastics.” 128-3737 
V.C. strippings from cables, thoroughly cleaned, 
biack: brown, red. yellow, blue, etc. Segregated. 
Large quantities, 1s. 3d. Ib. 
John Walton and Co. (Castleside), Ltd., Metalex 
Works,- Gt. Cambridge Road, Enfield. Phone, Enfield 
3425. 222-458 


For sale, surplus to requirements, approx. 800 Ib. 
virgin cellulose acetate moulding powder, colour red, 
3s. 9d. Ib. Apply Box 1551, care of “* Plastics.” 
129-4018 
Acetate sheet (clear) for sale, new material, various 
gauges. Collingridge and Co., Ltd., os Road, 
Watford. Phone, Watford 5963. 128-4016 
For sale, approx. 3 cwt. suntan colour iransparent 
acetate, full size sheets in perfect condition, price 
5s. Ib. D. Bolder, 61 Dancer Road, Richmond, Surrey. 
128-4015 
Acetate cellulose sheeting wanted to purchase for cash. 
transparent or coloured up io 30 thou. thick, any size 
or quantity, send samples with details. Allans, 37 
Farringdon Street, Londoa, E.C.4. 132-4013 


Perspex sheet, a and  Soloaned. 1/16 in. to % in. 
available. Wydell’s Advertising Service. 
84 St. Paul’s Churchyard, London. E.C.4. 129-4265 


Acetate Sheets, Bg blue (ten-thou. thick), 15-in. by 
r lb., delivered free (15 sheets to the 
‘S. Foster. § 30 Maida Vale, London, W.9. Phone, 
Mai 778 128-x3875 
For Sale, “four tons scrap yellow re black mixed P.V.C. 
Sleeving cx-aircraft. W. Paros, 19 Chiswick oy 
Road, London, W.4. Chiswick Oi. 128-x370' 
Wanted, a ee moulding powders and pr 
scraps, all kin ffers and oa to Alfa — 
Ltd., 20-21 St. “Theamae Hill, E.C.3 
D. H. Ridout and Son, Ltd., Reg. " Office 12 acaba 
Road, Southbourne, Bournemouth. Phone, Southbourne 


505, offer: 


Perspex scrap, Sd gad amber, all gauges, good 
sized pieces, Is. 3d. 2s. Ib. according to gauge, size 
and quantity cored. 

Ribbed — belting, 114-in. wide, green and beige, 


per 

Plastic peneiiiog in sheets 96-in. by 48-in. by 1/16-in. 
= \-in., suitable for caravans or partitions, from 45s. 
sheet. 

transparent acetate sheeting, .007-in. thick, 3s. 6d. Ib. 
Opaque tangerine. acetate sheets, 48-in. by 21-in. by 
1/16-in., new material paper-interleaved, 27s. sheet. 
Clear emerald acetate sheeting, 50-in. by 20-in. by 

in., new material paper-interleaved, 40s. sheet. 

Plastic door furniture, complete with locks, at keen 
Prices 128-6 
Perspex. We are actual manufacturers and specialists 
in the making of articles for all trade purposes: your 
inquiries invited. Crystal Ware Products (Harrow). 
Ltd., 31 Guildford Street, Luton, Beds. Luton bare 


Leathercloth, various widths, thicknesses and grains. 
Electric cables and wires for all purposes. Trade 
Werdine invited. W. D. Hitchcock, 26 Grove Rood. 


Wort 
pein a or blanks 6. 8 mm. and thicker wanted 
Box 1861, care of “* Plastics.” 128-13 


Cellulose acetate 30/000-in. clear, wanted. 
care of “ Plastics’ 

Celluloid sheets, new 40-thou. thick, tran a 
surplus stock to dispose. Box 1863, care of “ "Plastics." 


Pp x, %-in. Pare Bo o>. . 35&.. Ag 
colours, a er mg y s ects ‘or sa ° 
care of Pron 128-16 


Box jon. 
Be nai 


Phenol tocmaidehyée available for quick delivery, ahs. 
est quatiey 0nd S reasonable* price. Apply, Box 19 
cate oO 
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SITUATIONS VACANT 


None of the vacancies in these columns relates to 

a man betwee the ages of 18 and 50, inclusive, or 

a —— beiween the ages of 15 and 40, uc.usive, 

unless ne or Soe 18 exc.pted from the provisions of 

the Control of Engagement Order, » or the 

vacancy is for DP from the pro- 
visions of that Order. 





Large West of England firm requires development 
engineer for growing department "trallns with conver- 
sion of sheet plastics, especially cellulose acetate, into 
containers. Apply, statin age, experience and salary, 
© Box 1865, care of “* Plastics 128-4 
I and wanted, ca: 
igs and fixtures for mainly Perspex absication. 
866, ne of “ Plastics 
equired to supervise and 
plastic enon manufacturing all kinds 
good salary and interest in turnover offer pply, 
with full details of.  Poecence and qualifications, to 
1858, care of * ics. 128-18 
mani 


ble of making 
pos 
28-17 
run rubber and 
Very 





, Counties) soupive two 
physical chemists, fresh graduates acceptab. 
grees essential; for one senior p Ph. 


6) 





preferred. Salary up to £1,000 . Progressive posi- 
tions, modern laboratory. “Applica reed r 4, all 
usual particulars in strict confidence. Box 1912, care 
of * Plastics.” 966 
A graduate chemist, age 25-35 years, with 
research experience on phenolic plastics and with good 


knowledge of Dhysical Nw yn required by Yorkshire 


for 

of Produc:s closely allied to those of the plastics 
industry. Salary according to age and qualifications, 
also superannuation scheme in operation. Repl'es to 
Box 2027, care of “* Plastics 129-4969 
Works techn’cian with wide practical experience of 
manufacture of thermo-plastic compounds, particularly 
P.V.C. ard cellulese acetate, required by progressive 
North of Ergland industrial undertaking. Excellent 
Apply i and salary commensurate with responsibilities. 

Yp in Ee. instance, in writing, to Box 1907, cure 





Works. anager. experienced in calendering and com- 
pounding of plastic materials (P.V.C.. etc.). to direct 


and supervis: production. Works N.E. Coast. Long-- 
term agreement and salary. Applications with 
full particulars of experierce. which will be treated 


in strict confidence. x 1329, care of “* Plas‘ics.”* 
128-3738 
Immed‘ately, experienced operators for calendering. 
compound'ng. embossing and coating of plastics for 
N.E. Coast works. Permanent employment and 
wages to experienced men. Applications to Box 1330. 
care of “* Plastics 128-3739 
Representatives with chemical and engineering back- 
ground required by well-established plastics manu- 
facturer, N.E. London area, experience not essential 
as training perind necessary. Full particulars 2 Box 
1351. care of “ Plastics.” 8-3788 
Firm in Home Counties invites re, from 
qualified chemists.: preferably (but net necessorilv) 
with some experience in organic or ™ ermane chemistry, 
for research on plastic mpcerte?- —— Position 
with attractive salary and good Apply in 
Strict ad giving usual ourtccnes © Box 1552, care 
of ** Plasti 128-4017 





SITUATIONS WANTED ————— 


Young man, age 25, secks ition in N.W. London 
area, with firm engaged in plastic work, in any clerical 
capacity; four years’ experience in a — routine, and 
experienced bikelite moulder. . FoR. studying 
plastics technology. Box 2029, care o' ics 


Highly qualified plastics research Patents. pub- 
ientiowes etc.. seeks progressive situation in London 
area, salary £850. Box 1722, care of ‘ Plasi — nies 
“x. 

Expert in corozo, casein ard moulded buttons. mass 
production, exp-rt connections, requires posi ion in 
Lordon area. Box 1720, care of “ Plastics 

"128-x3124 


foreman secks similar position, 


Moulding-shop 
yerrs’ eapericnce: Fe references; go tain # 


1833. crre © on x3 

A manufacturer might be interested in the ser- 
vices of a gentleman, age 27 years, public school 
education. six vears Army. at present holdirg an 


executive position with a firm of exporters ard genera: 

mercherts, who desires to go into the plastic industry, 

prefer-b'v in Essex or London ang bit .. ae 

Willing to learr the bus'ress from g, Pro- 

vided there is plentv.of scope te init’ et er “free to 

Start immediately, Box 1737, care of “ Plas “* Tak 
¥ 
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Situations Wanted (contd.) 


Plastics designer, compression _ injection, 
ex.rud.ng, b.owing, fabricating, took-room Practice, 
secks ponies in London area. Box 19, care of 

* Plastics 128-x3124 


TIME RECORDERS ————— 
Factory time recorders. Service rental. Phone, Hop 
2339.” Time Recorder Supply and Maintenance Co., 
157-159 Borough High S:reet, S.E.1 137-3686 
WANTED —— -——————- 


Wholesaler requires stock line, preferably for house- 
hold use. Please 

















send particulars, price and minimum 
quantity supplied, to Box 1721, care of “ rae. sees 
2 
——- - MISCELLANEOUS pa... 
Extend Y 
Use a Trade Ma Consult 
Trade Mark Fretemion Society, 
12 Church Stree, Eiverpool, 130-9745 
ved name s, scales, dials, etc., supplied. 
Tickets and Co., x 2, Silver Street, Leicester. 
129-9541 
STANDS. 
STANDS. 
NOW BOOKING 
FOR 
NATIONAL TRADES EXHIBITION, LTD., 
BINGLEY HALL, BIRMINGHAM, 


FEBRUARY, 24—APRIL 3. 

Early applications for space should be made to:— 
160 EDMUND STREET, BIRMINGHAM, 3. 
128-32 
Huts. Nissen ‘ by 16 ft. and other sizes; 
also other industrial ‘Buildings suitable for workshops, 
canteens, site offices, clubs. etc. icence required, 
phone or call (open Saturday afternoons). 

Sons, Ltd., Box 138, Brampton Road, 








Bexleyheath, a Phone, Bexleyheath 305. 222-430 
Photogra y Behr will show your product at its 
best. ‘emple 


Ask PJ illustrated list. 44 T 
iene. London, PF Speedwell 4298. 
Monomarks. Permanent London address. Letters 

redrec ed, 5s. p.a. Write, Monomarks, BCM MONO", 


Fortune 
Zzz-436 





Calendars, 21-piece perpetual-figure sets, celluloid, for 
all ornamental P calendars 

Tickets and Co.. Silver Street. Leicester 29-3734 
Perspex Cement, Grade I. available in large or small 
quantities. clear and coloured. Trade inquiries wee 
Evolite Plastics. p., 325 Latimer Road, London. 

ee Lad 1 


Cases ie Export. ete. Full service. prompt 
deliveries. F. Rawle and Co., Ltd.. 71 Kensington 
Avenue, London, E.12. Phone, Grangewood 200. 


137-4010 
Persnex Cement for use with Perspex. Acrvlic sheets. 
Grade I, .available in large or small quantities, clear 
and coloured. Trade inouiries from Evolite Plastics. 
is, 325 Latimer Road, London, W.10. Phore. Lad 
1879. 38-4011 
One-gallon roun4 t'ns, new, five gallon squ*re lever lid 
t'ns new, and pad for, all purposes. Inquiries Box 
pase. care of “ Plas 130-x3589 

. brtles. tins, graeme barrels ard containers 
My all descriptions. -If you have any difficulty with 
vour container supplies contact Box 1841, care of 
“* Plastics.” ‘ 130-x3472 





BUSINESS - 
ANNOUNCEMENTS 


“PLASTICS” is publishedin London, England, 
on the second Wednesday of each month, and is 
obtainable to order from newsagents and book- 
stalls, or by post from the publishers. Annual 
subscription rate:—26/-, including postage. 
Shorter periods pro rata. Subscriptions are 
prepayable. 


Weed Offices: Rowling Green Lane, Londan, F.C.1. 





Privted in England and Published Monthly by the Proprietors, TEMPLE PRESS LTD., BOWLING GREEN LANE, LONDON, E.C,1 
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“| Catalin 


—— 
- The modern material—a thermosetting SS, 
32 cast phenolic resin — which provides 
oy boundless scope to industrialist and 
ad, J designer. 


it 





A gem to use —a gem in use 





"0406 mann REGISTERED 


THE GEM OF MODERN INDUSTRY 





CATALIN LIMITED. 
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